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(54) LINEAR-DRIVE TYPE FORM ROLLING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a linear-drive type form rolling method and a device therefor in which 
unevenness of any arbitrary shape with deep engraving can be efficiently formed with high precision. 
SOLUTION: Mandrels 20A, 20B are press^fitted in a cavity in the axial direction of a stock while holding the stock 
18 of deformed section between an upper die 12 and a lower die 14 having unevenness 12-1 on an inner surface 
thereof, the material of the stock is expanded by the metal flow toward the unevenness 1 2-1 of the upper die 1 2 
by tapered portions 20-2, 20-4 of the mandrel and expansion portions 20-3, 20-5 continuous thereto, and a shape 
copying the unevenness 12-1 of the inner circumference of the upper die is formed on the outer circumference of 
the stock 18. The stock 18 has the piercing cavity between ends thereof, and the mandrel 20A and the mandrel 
20B are simultaneously press-fitted from one end of the stock 18 and the other end of the stock 18, respectively 
in the right-and-left direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more split molds of the horizontal division arranged in piles in a 
longitudinal direction, and the bed for laying a split mold, pressurizing so that it may 
insert into the split mold arranged in piles in a longitudinal direction from the both sides 
of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. - the base of the 
variant cross section of the shape of two or more straight line — type material to each split 
mold with the pressurization means which carries out pressurization maintenance It has a 
rodding press fit means for pressing fit all at once towards the cavity of the shaft 
orientations of type material, each base held at each split mold in two or more rodding 
held by the rodding holder which estranges two or more rodding in parallel with a 
longitudinal direction, and holds it, and the rodding holder base - the base by press fit 
of rodding to type material — the base of plurality [ formation / of the configuration 
according to the irregularity of the metal mold inner circumference to the periphery of 
type material ] — the straight-line drive type shaping rolling equipment characterized by 
being carried out at once about type material. 

[Claim 2] pressurizing two or more lining up side-by-side and arranged split molds and 
each split mold in the direction of mold doubling - the base of a variant straight-line-like 
cross section - with a pressurization means to make type material hold, respectively The 
stacker for holding two or more rodding holders estranged in parallel in the shape of a 
pile according to the order of two or more processes, A means to return a used holder to a 
rodding holder while taking out one holder of the arbitration of the rodding holders held 
in the shape of a pile at the stacker from a stacker, It has the rodding press fit and the pull 
back means for pressing fit all at once and pulling back towards the cavity of the shaft 
orientations of type material, the base which was held by the one rodding holder and held 
at the split mold of correspondence by rodding - Straight-line drive type shaping rolling 
equipment characterized by being carried out to a multistage story by rodding from which 
the rodding holder was taken out from the stacker according to the order of a process 
every [ 1 ], and press fit of rodding to each ** type material differed from two or more 
rodding holders accumulated on the stacker. 

[Claim 3] Straight-line drive type shaping rolling equipment characterized by forming in 
claim 1 or 2 the space wide opened outside above metal mold in invention of a 
publication, and installing the loader for insertion of the material to metal mold, and 
taking out of a product in this space. 

[Claim 4] It is straight-line drive type shaping rolling equipment characterized by every 
one thing [ holders / two or more / which the stacker was installed in the both sides of a 
split mold in invention given in claim 1 or 2, and were accumulated on the stacker / 
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rodding ] performed on a multistage story by rodding from which the rodding holder was 
taken out from the stacker of both sides by turns according to the order of a process, and 
press fit of rodding to each ** type material differed. 

[Claim 5] The both-way drive for rodding [ in / on invention according to claim 4 and / 
the rodding holder from one near stacker ] and the both-way drive of rodding in the 
rodding holder from the stacker of the opposite side are straight-line drive type shaping 
rolling equipment characterized by driving to independent timing. 
[Claim 6] pressurizing a split mold and a split mold in the direction of mold doubling — 
the base of a variant straight-line-like cross section - a pressurization means make type 
material hold, and the base which were held in rodding at the split mold - the straight- 
line drive type shaping rolling equipment characterized by to have an oil hydraulic 
cylinder means for pressing fit and pulling back towards the cavity of the shaft 
orientations of type material, and to be attached this oil hydraulic cylinder means in the 
reverse bending rib for bending include-angle offset. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the base of a trigonum with the cavity of shaft orientations in this 
invention, a rectangular head, multiple, an anomaly, and which circular cross-section 
configurations of various kinds of — a part of type material or the whole front face — 
concavo-convex processing of the gestalt of the deep arbitration of a lump [ carve ] — a 
high precision — and, if an example is given about the straight-line drive type shaping 
equipment formed efficiently Although it is applicable to manufacture of the rack bar 
which are the steering components of an automobile, it is applicable to this invention 
giving the desired shape of surface toothing and a desired pattern not only to manufacture 
of a rack bar but to various kinds of machine functional part and ornament components. 
[0002] 

[Description of the Prior Art] The technique which fabricates the rack bar which are the 
steering components of an automobile by rolling from ****** type material is 
theoretically well-known. That is, in rolling shaping of a rack bar, flattening of the rack 
forming face of a hollow rod is performed by covering a press, holding first the ****** 
type material softened with heating with a mold. Next, rodding is pressed fit in the cavity 
of a hollow rod from an outside, applying a die with the row of teeth of the direction of a 



straight line to inner circumference at said flat part of a hollow rod. Rodding has the 
taper-like operation section, when the taper section engages with a flat part at an inner 
circumference side, the meat of a flat part is jutted out by flowing in plastic deformation 
towards a die, and the row of teeth of the direction of a straight line of a****** 
configuration is given to a flat part at the row of teeth of a die. Only by one press fit of 
the core bar, since the product of an expected precision is not obtained, processing it, 
while the diameter of an operation arranges the core bar which carried out sequential 
change in a turret mold and makes a sequential change of the diameter of an operation of 
the core bar is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] In the thing of a turret mold, the turret from 
which the diameter of an operation changes for every split mold is required, the product 
obtained by one press fit actuation is only a piece, and it got worse to the degree of pole 
as productive efficiency, and since the merit of the rack bar manufacture by forging was 
hardly able to be employed efficiently, practical use was hardly presented with the thing 
of a turret mold until now. This invention is made in view of this trouble, it cancels the 
fault of a turret mold, it does not have a cutting article and inferiority in precision while it 
realizes coincidence manufacture of two or more products by enabling simultaneous 
press fit of two or more core bar, and it aims at enabling it to press down in cost and 
cheaply moreover. 

[0004] Two or more split molds of the horizontal division which is arranged in piles in a 
longitudinal direction according to invention according to claim 1, pressurizing so that it 
may insert into the bed for laying a split mold, and the split mold arranged in piles in a 
longitudinal direction from the both sides of opposite Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. — the base of the variant cross section of the shape of two or more 
straight line - type material to each split mold with the pressurization means which 
carries out pressurization maintenance It has a rodding press fit means for pressing fit all 
at once towards the cavity of the shaft orientations of type material, each base held at 
each split mold in two or more rodding held by the rodding holder which estranges two or 
more rodding in parallel with a longitudinal direction, and holds it, and the rodding 
holder - base - the base by press fit of rodding to type material - the base of plurality 
[ formation / of the configuration according to the irregularity of the metal mold inner 
circumference to the periphery of type material ] - the straight-line drive type shaping 
rolling equipment characterized by being carried out at once about type material is 
offered. 

[0005] two or more rodding by which the welding pressure according [ if an operation 
and effectiveness of invention of claim 1 are explained, as for the split mold of 
longitudinal direction division, plurality will be arranged at a horizontal pile, and ] to the 
pressurization means from both sides to the split mold of a horizontal pile was held with 
the holder in addition ** and where each ** type material is clamped with each split mold 
- each base - the cavity of type material — it is pressed fit all at once and rolling of each 
** type material is performed to coincidence. At this time, the overturning moment which 
joins a bed from a split mold by rodding press fit becomes being the same as that of the 
case where the number of split molds is one. Although the pressurization means which 
was in agreement with the number of sets of a split mold is needed when a split mold 
tends to be made into vertical division and it is going to clamp this up and down all at 



once as lining up side-by-side, and the clamp force becomes huge and each split mold is 
clamp use separately In this invention, by making a horizontally divided split mold into a 
horizontal pile, and clamping from lateral both sides, a pressurization means can be 
substituted for a piece, without completely increasing the clamp force, and very [ in cost ] 
advantageous effectiveness can be acquired. 

[0006] Two or more split molds lining up side-by- side and arranged according to 
invention according to claim 2, pressurizing each split mold in the direction of mold 
doubling - the base of a variant straight-line-like cross section — with a pressurization 
means to make type material hold, respectively The stacker for holding two or more 
rodding holders estranged in parallel in the shape of a pile according to the order of two 
or more processes, A means to return a used holder to a rodding holder while taking out 
one holder of the arbitration of the rodding holders held in the shape of a pile at the 
stacker from a stacker, It has the rodding press fit and the pull back means for pressing fit 
all at once and pulling back towards the cavity of the shaft orientations of type material 
the base which was held by the one rodding holder and held at the split mold of 
correspondence by rodding — A rodding holder is taken out from a stacker according to 
the order of a process every [ 1 ] from two or more rodding holders accumulated on the 
stacker, and the straight-line drive type shaping rolling equipment characterized by being 
carried out to a multistage story by rodding from which press fit of rodding to each ** 
type material differed is offered. 

[0007] if an operation and effectiveness of invention of claim 2 are explained - a rodding 
holder - rodding of the processing stage - several - collecting - it should become - it is 
held free [ attachment and detachment ] by one-touch, and the rodding holder of each 
processing stage is set to a stacker in the shape of a pile according to processing sequence. 
It is pressed fit in type material all at once, the base of the correspondence clamped by the 
split mold with rodding lining up side-by-side which the rodding holder was taken out 
from the stacker according to processing sequence, and was held at the rodding holder - 
Rodding is drawn out after termination of a press fit process. After several repetitions of 
press fit and pull back The rodding holder which ** was also re-contained by the stacker 
and held rodding of the following order of processing by actuation of a shift of a stacker 
etc. is taken out for a rodding holder from a stacker, and rodding is the receipt to the press 
£ t _********** 3^]^ G f ro dding like the following. - The ejection of the rodding holder 
of the next phase is repeated. It is effective in the ability to carry out multistage story 
rolling actuation very efficiently by this configuration. 

[0008] According to invention according to claim 3, in invention of a publication, the 
space wide opened outside above metal mold is formed in claim 1 or 2, and the straight- 
line drive type shaping rolling equipment characterized by installing the loader for 
insertion of the material to metal mold and taking out of a product in this space is offered. 
[0009] If an operation and effectiveness of invention of claim 3 are explained, since 
insertion of a material and taking out of a product can be performed from the upper part 
of the metal mold wide opened with the loader, effective use of space is realized and the 
whole equipment is made into a compact. 

[0010] According to invention according to claim 4, in invention according to claim 3, a 
stacker is installed in the both sides of a split mold, and the straight-line drive type 
shaping rolling equipment characterized by every one thing [ holders / two or more / 
which were accumulated on the stacker / rodding ] performed on a multistage story by 



rodding from which the rodding holder was taken out from the stacker of both sides by 
turns according to the order of a process, and press fit of rodding to each ** type material 
differed is offered. 

[001 1] if an operation and effectiveness of invention of claim 4 are explained, since a 
rodding holder will be taken out from a stacker on either side one by one according to the 
order of a process and rodding of the taken-out rodding holder will be pressed fit 
alternately with right and left - the rolling of the deep concavo-convex pattern on the 
front face of a thin wall tube — precision ~ there is effectiveness which can be carried out 
highly. 

[0012] According to invention of claim 5, in invention according to claim 4, the straight- 
line drive type shaping rolling equipment characterized by driving to the timing that the 
both- way drive for rodding in the rodding holder from one near stacker and the both- way 
drive of rodding in the rodding holder from the stacker of the opposite side are 
independent is offered. 

[0013] If an operation and effectiveness of invention of claim 5 are explained, it is 
realizable that selection of the drive timing of right-and-left independence raises the 
compatibility over a limited-production- with-a-wide-variety system, changes a product 
which is different with one set of a machine stage picking, and produces it by the 
minimum nothing or paragraph ****. 

[0014] pressurizing a split mold and a split mold in the direction of mold doubling 
according to invention according to claim 6 - the base of a variant straight-line-like cross 
section - with a pressurization means to make type material hold the base held in rodding 
at the split mold - it has an oil hydraulic cylinder means for pressing fit and pulling back 
towards the cavity of the shaft orientations of type material, and the straight-line drive 
type shaping rolling equipment characterized by attaching this oil hydraulic cylinder 
means in the reverse bending rib for bending include-angle offset is offered. 
[0015] If an operation and effectiveness of invention of claim 6 are explained, in 
implementation of this invention, the clamp direction of a split mold and the press fit 
direction of rodding will tend to serve as arrangement which intersects perpendicularly X 
and in the shape of [ of Y ] a cross joint. In this cross-joint arrangement, since it is 
maintenance of workability that the pressurization means of a Y-axis also prepares a 
stanchion in the middle, the pressurization means of the X-axis is also difficult, and it 
becomes a cantilevered suspension. In this case, opening of the protrusion jaw by stress 
distortion occurs structurally, and it is easy to produce a gap in a pressurization axial 
center. This gap has a possibility of shortening the life of rodding. On the other hand, in 
the 7th invention, by not preparing a direct cylinder in the jaw of a pressurizer, but adding 
the reverse bending rib for bending include-angle offset, and preparing a cylinder in this, 
distortion of an opposite direction can arise mutually between a jaw and a rib, and 
distortion can be negated, or it can be made small, and a gap of an axial center can be 
made into prevention or min. 
[0016] 

[Embodiment of the Invention] Drawing 1 and drawing 2 show roughly rolling formation 
of the hollow rack which are the steering components of the car from the metal tube as 1 
operation gestalt of this invention. The metal mold 10 as a split mold consists of a punch 
12 and female mold 14, and shows the cross section of drawing 2 and metal mold 10 in 
the state of closing in an open condition and (b) in (b). The punch 12 has the rack gear- 



tooth-like tooth part 12-1 in the die-length direction crevice in the inner skin which faced 
female mold 14, and, on the other hand, female mold 14 forms the die-length direction 
slot 14-1 of a cross-section semicircle arc in the top face facing a punch 12. (b) of 
drawing 2 shows the condition that the tube 18 was already laid in the cross-section 
semicircle arc die-length direction slot 14-1 of female mold 14. 

[0017] the variant base in which the upper half 18-1 where a tube 18 faces a punch 12 is 
crushed evenly, and should receive the shaping rolling of a rack gear tooth if metal mold 
10 is closed like (b) of drawing 2 by moving a punch 12 and female mold 14 in the 
direction which faces mutually from the condition of (b) of drawing 2 - it becomes type 
material Drawing 1 shows the die-length direction sectional view of the metal mold 10 in 
the closing condition shown in (b) of drawing 2 . Metal mold 10 has only about 1 / two or 
less die length of the material tubing 18 of a circular cross section. And although the ends 
of a tube 18 are metal mold 10 and a field 1, the opposite end is projected one half of 
more than die length. However, if it has stopped to the front a little from the end face of 
metal mold 10, crushing of left end 18A and right end 18B of the material tubing 18 is 
not evenly carried out in the closing condition of metal mold 10 but the tooth part 12-1 
formed in the inferior surface of tongue of a punch 12 facing female mold 14 is put in 
another way, both-ends 1 8 A of the material tubing 18 and 18B have stopped with the 
circular cross section. 

[001 8] flattening [ of the top face which is a rack forming face of the material tubing 1 8 
with the operation gestalt of this invention explained to drawing 1 and drawing 2 ] = ~ 
formation of ****** type material - rack rolling formation - public funds - closing of a 
mold 10, i.e., the coalesce with a punch 12 and female mold 14, is performing. That is, 
since the rack-like tooth part 12-1 of a punch 12 comes to the place whose distance from 
the base of female mold 14 is the one half strength of the outer diameter of the material 
tubing 18 at the time of metal mold closing, the material tubing 18 is evenly crushed, as 
the rack-like tooth part 12-1 of a punch 12 shows to (b) of drawing 2 . Therefore, the 
sequential shift of the metal mold 10 can be carried out continuously as it is at the 
following process, without carrying out a mold aperture. Thereby, while being able to 
carry out [ lap ]-izing of the process, since clamp actuation can be made only into 1 time 
of the beginning, there is an advantage which can lose the opportunity of generating of 
the blemish by the clamp. Moreover, since the mold for rolling was used for anomaly- 
izing, the precision of anomaly-izing had a fall as compared with the case where the 
original mold only for anomaly-izing is used, but unless the precision prescribe was very 
high, it actually turned out that there is no upper problem. It is more as possible as a 
taking-usual process which crushes top face of tube with mold of dedication for flattening, 
and carries out mold aperture after that and which is clamped to metal mold for rolling 
peach. 

[0019] In drawing 1, a split mold 12 and the material tubing 18 after cross-section 
flattening held among 14 receive the rolling process of this invention by press fit and pull 
back of rodding. Hereafter, if this is explained, when clamped by metal mold 10, rodding 
20A and 20B will counter shaft orientations, and will be arranged at the both sides of 
******** 18 to which flattening of the top face was carried out. Rodding 20A and 20B 
have the ****** cross-section configuration in the cross-section configuration of the part 
of the material tubing 18 by which cross-section flattening was carried out as the cross- 
section configuration was shown in (b) of drawing 2 . As shown in drawing 1 , the tip of 



rodding 20 A and 20B is making the interior 20-1 of a proposal, and serves as a guide of 
installation into the part of the material tubing 1 8 by which cross-section flattening was 
carried out. Back inside [ 20-1 ] a proposal, the diameter expansion section 20-3 
continues via the taper section 20-2. When the taper section 20-2 engages with the flat 
part 1 8-1 of the material tubing 1 8 at the time of press fit of rodding 20A and 20B, from 
inside, turn the meat of material tubing outside, at the irregularity of the rack dentate part 
12-1 of metal mold, and it carries out a metal flow. The allocated type of the rack-like 
tooth part complementary in the shape of [ the ] toothing is carried out to the flat part 18- 
1 of material tubing. In drawing 1 , rodding 20A and 20B follow the 1st diameter 
expansion section 20-3, the 2nd diameter expansion section 20-5 continues through the 
taper section 20-4, and a metal flow of the sequential multistage story by one rodding is 
obtained. 

[0020] The first condition pressed fit in the material tubing 1 8 to the extent that flattening 
of the left-hand side rodding 20 A was carried out as the 1st process in drawing 1 is 
shown. It is moved towards left-hand side a line crack and after that until extraction of 
the rodding 20 A is carried out completely and it results from the material tubing 18, until, 
as for press fit of left-hand side rodding 20A, the last diameter expansion section 20-5 
reaches at the right end of the flat part 1 8-1 of material tubing. 
[0021] With the timing difference of the extraction of left-hand side rodding 20 A, and 
suitable wrapping, right-hand side rodding 20B starts migration on the left-hand side of 
drawing 1 , and the process of the same metal flow as that with which right-hand side 
rodding 20B came to be introduced into the internal cavity of the material tubing 18, and 
explained left-hand side rodding 20A to be by the diameter expansion section is caused. 
[0022] The press fit-extraction of left-hand side rodding 20B continued to the press fit- 
extraction of right-hand side rodding 20A and this is repeated several times. That is, press 
fit of rodding 20 A of the right and left to the material tubing 18 and 20B is repeated two 
or more times by turns. A positive flow of meat to the crevice of metal mold can be urged 
to repeat-press fit of each rodding 20A to the internal cavity of the material tubing 18, 
and 20B. That is, although just one press fit of rodding of the flow of meat is insufficient 
and there is a possibility that rolling with a high precision cannot carry out, such fear is 
avoidable with repeat-press fit. Moreover, an equal metal flow to the crevice of metal 
mold can be obtained by mutual press fit of the multiple times of rodding 20A on either 
side and 20B, and it is effective in rolling with a high precision being realizable. That is, 
drawing 3 expresses typically the flow condition of the meat grasped from the 
stratification condition of the tooth part in the cross-section microphotography of the 
tooth part of the actual rack obtained by rolling. It turns out that the flow condition of the 
meat of this invention that performs mutual press fit as shown in an arrow head fl is 
expressed with (b), and the symmetrical flow condition is acquired. On the other hand, it 
turns out that accept and come out, the flow condition in a certain case is shown, and 
deviation is in a flow of meat in this case, and contamination has occurred while [ whose 
press fit direction of rodding is / like / (b) / an arrow head f2 ]. The uneven flow condition 
of such meat makes the return of the elastic strain accompanying the uneven stress 
residual and this uneven after the completion of shaping of a rack gear tooth, i.e., the 
ununiformity of the amount of springbacks, cause, and although it becomes the cause of a 
precision fall of a product, since a flow of equal meat is secured in this invention, such a 
trouble is canceled. 



[0023] Again, if the shift of the vertical direction of rodding is explained in drawing 1 , 
two or more pairs which consist of rodding 20A on either side and 20B are prepared up 
and down, drawing 1 — the pair of rodding 20A and 20B - although the pair of another 
rodding 20A' and 20B' is shown caudad, the rodding pair of a required number of stages 
is arranged in the vertical direction. The configuration of rodding, such as a diameter of 
an operation, is changing gradually in the shift direction so that processing may progress 
a phase to ** of a shift later on. Two or more steps of rodding pairs are loaded into the 
stacker on either side which is not shown in drawing 1 5 and processing is performed, 
shifting a stacker. Namely, after performing the lst-step processing by pressing rodding 
20A of the first processing stage, and 20B fit by turns, The rodding holder in a stacker on 
either side is shifted upward like an arrow head a at the time of standby. Rodding 20A' of 
the 2nd step and 20B' are made to align by the material tubing 18, it is made to press 
rodding 20A' and 20B' fit in the internal cavity of the material tubing 18 by turns, the 
2nd-step processing is carried out, and processing of a need number of stages is carried 
out like the following, thus, the thing for which rodding is changed little by little and 
much processings are performed over a stage — material tubing of closing in — also 
receiving — the allocated type of the shape of deep toothing — precision — there is highly 
realizable effectiveness. 

[0024] (b) of drawing 4 - (d) explain the rate structure of the metal mold for endowing 
the shape of toothing with various kinds of ****** type material and it which can carry 
out this invention, (b) of drawing 4 shows material 1 8 A which carried out flattening of 
the upper half of the tube explained in relation to drawing 1 and 2. Metal mold consists of 
punch 12A and female mold 14 A, punch 12A faces the flat part of material 18 A, and has 
concave heights 12A-1, and the shape of complementary toothing is formed in the flat 
side of material 18A of press fit of rodding at this irregularity. 
[0025] (b) of drawing 4 shows material 18B of a rectangle cross section, and material 
18B is clamped between punch 12B and female mold 14B. Punch 12B faces one side face 
of material 18B, and has concave heights 12B-1, and irregularity complementary to this 
irregularity is formed in one side face of material 18B of press fit of rodding. 
[0026] Three are carried out comparatively. (Ha) of drawing 4 shows material tubing 1 8C 
of 6 square-shape cross section, and metal mold consists of 12C, 12C, and 14C — They 
are concavo-convex 12C-1 and 12C to the inside of each split mold 12C, 12C, and 14C. 
- 1 and 14C-1 are formed and irregularity complementary to this irregularity can be 
formed in the side face in every other one of 6 angle cross-section material tubing 1 8B by 
press fit of rodding. 

[0027] (d) of drawing 4 shows material tubing 1 8D of 3 square-shape cross section, it 
consists of punch 12D and female mold 14D, concavo-convex 12D-1 is formed in the 
inside of punch 12D, and metal mold can form irregularity complementary to this 
irregularity in the top face of 3 angle cross-section material tubing 18D by press fit of 
rodding. 

[0028] material tubing of drawing 5 is flat - surface 12A-1 and 12 - various kinds of 
variations of the shape of toothing given to B-l, 12C-1, and 12D-1 - illustrating — ****- 
- 1 - a crest ~ ****** which a row of teeth and II show a concavo-convex key, and III 
shows the concavo-convex fylfot pattern, in addition gives various kinds of shape of 
toothing and patterns to the front face of material tubing by implementation of this 
invention is made. 



[0029] Drawing 6 and drawing 7 show the more concrete structure of rodding with the 
rectangle cross section which can be used in the operation gestalt of drawing 4 (b). The 
1st taper section 120-2 to which rodding 120 follows the interior [ 120-1 ] 120-1 of a 
proposal and a proposal at a tip, The 1st taper section 120-2 The 1st diameter expansion 
section 120-3 which follows, The taper section 120-4 which follows the 1st diameter 
expansion section 120-3, and the 2nd diameter expansion section 120-5 which follows 
the 2nd taper section 120-4, The 3rd taper section 120-6 which follows the 2nd diameter 
expansion section 120-5, and the 3rd diameter expansion section 120-7 which follows the 
3rd taper section 120-6, It consists of the section 120-9 per [ which follows the diameter 
reduction section 120-8 which follows the 3rd diameter expansion section 120-7, and the 
diameter reduction section 120-8, and is prolonged to near the root of a holder ] buckling 
prevention. 

[0030] Rodding is introduced into material tubing from the interior 120-2 of a proposal at 
the time of press fit of the rodding 120 to material tubing, and when the 1st diameter 
expansion section 120-3 engages with the inner circumference of material tubing through 
the 1st taper section 120-2, a flow of the meat of the material to the concave heights of 
metal mold inner circumference is caused. If press fit advances further, a metal flow of 
the same material will be caused by the taper section 120-4, 120-6 and the diameter 
expansion section 120-5, and 120-7. Since the diameter expansion section 120-3, 120-5, 
and 120-7 receive several times as much unit planar pressure as the compressive strength 
of a material during extended actuation, as for the material of rodding, it is desirable to 
receive phosphate treatment. Moreover, in order to cope with the oil film piece under 
actuation, it is suitable for the diameter expansion section 120-3, 120-5, and 120-7 on the 
front face to perform formation processings, such as a minimum labyrinth slot, a 
minimum minute crepe pattern, etc. which can serve as an oil pot. As for such an oil pot, 
it is desirable to prepare not only in the shaping section but in the field by the side of the 
confrontation which receives reaction force at the time of shaping. Or an oil pot may be 
prepared in the perimeter of the shaping section. 

[0031] In drawing 6 , by preparing the taper section 120-2 in which a path increases 
gradually, 120-4, 120-6 and the diameter expansion section 120-3, 120-5, and 120-7, a 
flow of the meat in one press fit can be performed one by one, can make [ many ] the 
amount of flow of the meat as total, and can raise productivity. In this case, there is a 
possibility of the containment of a lubricating oil becoming strong and putting the 
molding configuration by rolling out of order. The diameter reduction section 120-8 
prepared behind the diameter expansion section 120-7 attains the function to prevent this, 
by missing the confined lubricating oil. 

[0032] It will hit, if press fit of rodding is continued, and the section 120-9 fits into the 
inner circumference of material tubing densely, and attains the function to receive the 
load of the buckling direction which joins rodding. That is, at the root side of rodding 
which became more than the depth with press fit of rodding to material tubing, and 
passed over the diameter expansion section 120-3, 120-5, and 120-7, after it hit and the 
section 120-9 has fitted into material tubing in few clearances, rolling by the side of a tip 
is advanced. Therefore, in rolling formation of a long rack bar, it hits, and is the section 
120-9. Stable support of a material is performed and reservation of the required 
endurance of rodding at the time of being able to give allowances to a buckling limit and 
making [ many ] the amount of metal flow at the time of one press fit can be aimed at. 



[0033] Next, drawing 8 and drawing 9 explain the rack bar rolling equipment of the two 
or more rodding coincidence press fit and the multistage shift method as implementation 
of the rolling formation by the principle of this invention. In drawing 8 and drawing 9 , 
30 is a bed for laying metal mold on it, and the metal mold 1 10 of the plurality (drawing 
three pieces) as a split mold of a horizontal aperture is arranged in piles in a longitudinal 
direction. Each metal mold 110 consists of two split molds 112 and 1 14, one split mold 
112 has rack gear-tooth-like irregularity like drawing 2 , and the split mold 1 14 of 
another side forms the hemicycle slot for holding a tube-like material. 
[0034] The pressurization cylinder 32 is formed in the 1 side in the direction of a list of 
the metal mold 1 10 on a bed 30, and the pressure receiving frame 34 is arranged at the 
side else. The pressurization cylinder 32 can be equipped with a piston 32-1, and where a 
piston 32-1 is pulled back, as shown in the upper half (from an alternate long and short 
dash line L to a top) of drawing 8 , it can form the space S to separate the split mold 112 
of the horizontal division which constitutes it, and 1 14 (to also see the (**) of drawing 2 ), 
and for each metal mold 110 insert material tubing between them. If it moves forward for 
pressurization as the piston 32-1 of the pressurization cylinder 32 shows the lower half of 
drawing 8 by supply of oil pressure A bed 30 top is moved to a split mold 112 and 1 14 in 
a longitudinal direction, and fastening maintenance of the metal mold 1 10 by which the 
horizontal pile was carried out is carried out between a piston 32-1 and the pressure 
receiving frame 34. If the split mold 1 12 which constitutes each metal mold 110, and 1 14 
are shown in (**) of drawing 2 , as it coalesces similarly and is shown in the lower half of 
drawing 8 , the material tubing 18 (a broken line shows) will be clamped between a split 
mold 112 and 114. 

[0035] In the both sides of the direction of a horizontal pile of metal mold 110, and the 
direction which intersects perpendicularly, stacker 36 A and 36B are arranged at the both- 
ends side of the direction of an axis of a split mold 112 and the material tubing 1 8 
clamped by 1 14. Rodding holder 38 A-a by which left-hand side stacker 36A has been 
arranged in the vertical direction multistage as shown in drawing 9 , 38 A-b, and 38 A-c 
(although the number of a rodding holder is 3, it can make a required number of the other 
arbitration of rodding holders provide in illustration), These rodding holder 38 A-a, 38 A- 
b, and 38 A-c It consists of elevator style 42 A to which vertical movement of rodding 
holder 38 A-a within stacker frame 40A held in the condition on which it can be vertical 
slid, and stacker frame 40 A, 38 A-b, and 38 A-c is made to perform. Each of rodding 
holder 38 A-a, 38 A-b, and 38 A-c has removable structure in rodding 20 A of the number 
of fixeds number of line at the one-touch type. Moreover, oil hydraulic cylinder 44A for 
press fit control is prepared in the outside of left-hand side rodding holder stacker 3 6 A. 
Sequential engagement of piston 44 A- 1 of press fit control oil hydraulic cylinder 44A is 
carried out at rodding holder 38 A-a held at stacker 3 6 A, 38 A-b, and 38 A-c. The 
selected rodding holder is moved to the left from the right of drawing, rodding held at the 
rodding holder is pressed fit towards the internal cavity of the material tubing 1 8 clamped 
by metal mold, and the irregularity 0 fa****** configuration is given to the irregularity 
formed in the external surface of material tubing at metal mold inner circumference as 
drawing 1 explained. 

[0036] After press fit by two or more rodding 20 A held at one rodding holder 38 A-a 
finishes Rodding holder 38 A-a retreats leftward to the part of stacker frame 40 A. One 
case shift of rodding holders in stacker frame 40A is carried out in the vertical direction 



(for example, above) by elevator style 42 A. Rodding holder 38 A-c of the following order 
of processing is extruded rightward [ of drawing 9 ] by piston 44A-1, rodding 2 OA 1 held 
at rodding holder 38 A-c is pressed fit in the interior cavity of shaft orientations of the 
material tubing 1 8, and rolling actuation of the next phase is carried out. 
[0037] Rodding holder 38 B-a which that of the structure of stacker 36B arranged on the 
right-hand side of the metal mold bed 30 in drawing 9 is the same as that of left-hand side 
it, and has been arranged in the vertical direction multistage, 38 B-b, and 38 B-c, 
Rodding holder 38 B-a, 38 B-b, and 38 B-c It consists of elevator style 42B to which rise 
and fall of rodding holder 38 B-a within stacker frame 40B held free [ vertical sliding ] 
and stacker frame 40B, 38 B-b, and 38 B-c are made to perform. Moreover, oil hydraulic 
cylinder 44B for press fit control is prepared in the outside of right-hand side rodding 
holder stacker 36B. Sequential engagement of piston 44B-1 of press fit control oil 
hydraulic cylinder 44B is carried out at rodding holder 38 B-a held at stacker 36B, 38 B-b, 
and 38 B-c. The selected rodding holder is moved to the left from the right of drawing, 
rodding held at the rodding holder is pressed fit towards the internal cavity of the material 
tubing 18 clamped by metal mold 110, and the irregularity 0 f a ****** configuration is 
given to the irregularity formed in the external surface of material tubing at metal mold 
inner circumference as drawing 1 explained. Moreover, one step of rodding holder in 
stacker frame 40B is shifted at a time in the vertical direction by elevator style 42B. 
[0038] Although the shift of a rodding holder on either side is performed in linkage 
according to advance of a press fit phase, in each phase, rodding on either side is pressed 
fit in the material tubing 1 8 by turns, as explained in relation to drawing 1 . Namely, the 
2nd-step rolling actuation is carried out in drawing 9 . Rodding 20A to which rodding 
20 A held at left-hand side rodding holder 38 A-b was moved rightward by piston 44 A- 1 
of a press fit cylinder is pressed fit in each material tubing 18 clamped by each metal 
mold 1 10 of a horizontal pile all at once. Rodding 20 A held at rodding holder 38 A-b 
after the press fit finished is pulled back by left-hand side. Rodding 20B which was made 
to carry out a lap to the pull back, and was held at right-hand side rodding holder 38 B-b 
of the 2nd step is moved leftward [ of drawing 9 ] by piston 44B-1 of press fit cylinder 
44B, and rodding 20B is pressed fit in each material tubing 1 8 clamped by the metal 
mold 1 10 of a horizontal pile all at once. And press fit of right and left of such rodding 
holder 38 A-b and 38 B-b is similarly carried out repeatedly two or more times with 
having explained in relation to drawing 1 . this — a stage — rolling — actuation — 
completing - if - left-hand side - a stacker - and - right-hand side - a stacker - a shift 
-- predetermined ~ a direction ~ for example, - above - carrying out - having - a 
degree -- a stage - a sake ~ rodding — a holder - 38 - A-c - 38 — B-c - holding - 
having had - rodding - 20 - A - 1 - 20 - B - 1 - two or more -- a ** -- coincidence - 
right and left - alternation - a material - tubing - pressing fit ~ having — this - a phase 
- rolling - actuation - carrying out - having . 

[0039] It sets to drawing 8 and the rolling method of 10, and each is made to carry out 
coalesce maintenance of the split mold 1 12 which constitutes each metal mold, and 1 14, 
when the horizontal pile of two or more horizontally divided metal mold 1 10 is carried 
out and it pressurizes from both sides. When rodding is pressed fit to material tubing held 
at metal mold, with rodding insertion pressure, overturning moment M received on a bed 
30 puts welding pressure P on the distance L from a bed to the core of metal mold, metal 
mold serves as M=LxP, but since two or more metal mold is made into the horizontal pile, 



the value of an overturning moment has the advantage which becomes completely the 
same as that of the case where the number of metal mold is one. 
[0040] Moreover, by the denial of the reaction force between contiguity metal mold, the 
holding power at the time of piling up two or more metal mold in the pressurization 
direction (longitudinal direction) about the welding pressure by the oil hydraulic cylinder 
32 which holds the metal mold 1 10 at the time of rodding press fit in the closing 
condition is the same as that of the welding pressure holding the metal mold of a piece, 
and does not need to adopt a thing large-sized as an oil hydraulic cylinder 32 for two or 
morecarat mold. 

[0041] In the operation gestalt of this invention, although the migration direction of core 
bar 20A and 20B and the migration direction of metal mold 1 10 are in a horizontal plane, 
as shown in drawing 8 , tolerance is mutually carried out to the shape of a cross joint. 
Therefore, as shown in drawing 9 , the upper part of metal mold 110 forms the space 
opened wide altogether substantially. Therefore, a loader 111 can perform loading to the 
metal mold 1 10 of new material tubing 18' which is a work piece, and drawing of a 
product in the vertical direction like an arrow head bl and b2. Moreover, since the upper 
space of metal mold has opened wide completely, it is effective in the maintenance 
becoming easy. Moreover, since it has the structure where stacker frame 40A for core bar 
holder 38 A-a, 38 A-b, 38 A-c, 38 B-a, 38 B-b, and 38 B-c and 40B can also be opened 
wide up, the maintenance can also be easy-ized. 

[0042] the split mold 1 12 with which drawing 10 and drawing 1 1 constitute each metal 
mold 110, and the cleaning liquid injection nozzle in 1 14 - it bites and the work-piece 
kick out is shown. That is, the shower ring of a lot of coolant is needed for superfluous 
are recording of generation of heat of plastic working by continuous molding. Moreover, 
it is necessary to inject a penetrant remover powerfully at coincidence to a concavo- 
convex rolling metal mold side and the clamp side of the opposite side at the time of 
metal mold opening of the work-piece ejection working-level month at the time of the 
continuous-molding termination after one clamp, to exclude the dust of the dregs and 
others for phosphate coating processing each time, and to maintain the purity of metal 
mold, and it necessary to prevent generating of a blemish. For that purpose, it is desirable 
to plan so that fall distance of a penetrant remover and a bed side may be shortened and 
quick washout may be performed. That is, an injection nozzle 112-1 and 114-1 are 
carrying out opening to the split mold 1 12 and the shaping side of 1 14, when a split mold 
can open after rolling, cleaning liquid is injected towards the other party's split mold from 
an injection nozzle 112-1 and 114-1, and cleaning and cooling can be performed. 
Moreover, it bites, and a work-piece kick out can be constituted by a pin 1 12-2 and 1 14-2, 
and can project now a pin 112-2 and the work piece bit to the inside of a mold by ejection 
actuation of 1 14-2. Blemish generating prevention of one clamp can be brought about by 
this structure adoption. 

[0043] Drawing 12 and drawing 13 show an example of the concrete supporting structure 
of the cylinder for rodding press fit. Since drawing 12 and drawing 13 are brief, although 
only the oil hydraulic cylinder 44 for the rodding press fit on the right-hand side of metal 
mold 1 10 is shown, the oil hydraulic cylinder same also on the left-hand side of the 
****** metal mold 1 1 as drawing 9 is prepared. 130 is oil hydraulic cylinder susceptor 
and the cross-section horseshoe-shaped housing 132 is attached on the oil hydraulic 
cylinder susceptor 130. From the inside of the surface of a housing 132, suspension 



formation of the reverse bending rib 134 which set spacing of a pair is carried out at the 
shape of a cantilever. The body of an oil hydraulic cylinder 44 is fixed to the reverse 
bending rib 134. From an oil hydraulic cylinder 44, a piston rod 44-1 is prolonged, the 
rodding holder 38 attaches at the tip of a piston rod 44-1, and rodding 20 is held at an 
eclipse and the rodding holder 38. If a piston rod 44-1 develops, the rodding 20 held at 
the rodding holder 38 and the rodding holder 38 at a tip of a piston rod 44-1 will develop, 
it will be pressed fit in the material tubing 1 8 held at the metal mold 1 10 on a mold 110, 
and encaustic attachment will be performed on the front face on which flattening of the 
material tubing 1 8 was carried out. 

[0044] If an operation of drawing 12 and the reverse bending rib 134 of drawing 13 is 
explained, an oil hydraulic cylinder 44 will be cantilever installation, and a housing 132 
will bend upward with the stress at the time of press fit of the rodding 20 to the material 
tubing 18. Supposing it remains this bending of a housing 132 as it is, namely, has 
formed the direct oil hydraulic cylinder 44 in the housing 132, the pressurization axial 
center of rodding 20 can be shifted upward, and it will become the cause of the life- 
shortening of rodding 20. On the other hand, with dra wing 12 and the operation gestalt of 
drawing 13 , the oil hydraulic cylinder 44 is installed in the reverse bending rib 134 by 
which cantilever installation is carried out from the upper part plate of a housing 132. The 
bending direction of the reverse bending rib by the stress at the time of press fit of the 
rodding 20 to the material tubing 18 is downward [ opposite to the bending direction of a 
housing 132 ]. Therefore, since it becomes small or it can offset upward bending of a 
housing 132 by downward bending of the reverse bending rib 134 and a gap of the 
pressurization axial center of rodding 20 does not arise by designing the reverse bending 
rib 134 appropriately, it is effective in the life of rodding 20 being extensible. 
[0045] the case where a thing high as process tolerance is not needed if the split mold 1 12 
which constitutes the metal mold 110 used for the equipment of drawing 8 and drawing 9 , 
and the configuration of 1 14 are explained, and a configuration - processing - an easy 
thing can constitute the concavo-convex die itself as a clamp mold, as already explained 
in relation to draw- in g 2 . However, it is necessary to require precision, to carry out 
independent processing of the concavo-convex shaping section itself about what has the 
high difficulty of configuration processing, and to consider as the configuration which 
laid the mold under the clamp split mold. In this case, let a clamp split mold be a split 
mold holder. In this case, the powerful mold injection nozzle of the penetrant remover for 
blemish generating prevention is embedded from a viewpoint of installation by the 
minimum distance at this split mold clamp. Moreover, if a work piece should bite, there 
is a possibility of causing breakage of work-piece ejection equipment. Therefore, it is 
desirable to build the compulsive ejection equipment of a work piece into a clamp mold. 
Moreover, if dispersion is in opening of a work piece, since the gas supply pressure 
failure of a work piece will be invited and it will become the factor of productivity 
inhibition, it is desirable to incorporate equipments, such as injection nozzle work-piece 
knockout-die opening dimension regulation for eliminating this. 
[0046] Next, the case where do not stage-picking-change the product of two or more 
forms, and it is processed with the equipment of the multistage shift expression of a 
rodding holder is explained. First, if the number of rodding held at a rodding holder is 
explained, odd number is desirable, the number of rodding is 3 in drawing 8 , and you 
may make it hold five rodding to rodding holder 38A and 38B like drawing 14 , 



respectively. If in charge of coincidence shaping of a different form, even if it is the case 
where various kinds of formation insertion pressure differs, it is necessary to make it the 
eccentric load to a rodding press fit cylinder not occur. In drawing 14 , coincidence 
processing of three forms of A, B 5 and C is performed, the case where the volume is 
A<B<C is assumed, and if B is processed on the both sides and C is processed for A with 
few production numbers at the core in the outermost part, balance can be maintained. 
Moreover, naturally shaping by one rodding shall be of use for the form with few 
volumes, moreover - the case where full equipment of the five rodding A, B, and C is 
carried out at a rodding holder - A sorts - production -- if the material tubing 18 for A 
sorts is not supplied to metal mold 1 10 as shown in drawing 14 when it becomes 
unnecessary, it can come out as it is, without carrying out desorption of the rodding in the 
rodding clamp mold for A sorts, and processing can be continued. 
[0047] Next, the case where do not stage-picking-change the product of two or more 
forms, and it is processed with the equipment of the multistage shift expression of the 
rodding holder shown in drawing 8 and drawing 9 is explained. If the case where the 
product of A sequence manufactured at six processes and the product of B sequence 
manufactured at ten processes are manufactured with the machine which equipped right 
and left with eight steps of stackers is mentioned as an example, in A sequence, three 
steps of stacker tops on either side and B sequence will use five steps of stacker bottoms 
on either side. The product of A sequence can be manufactured because start from an 
upper case and 6 ** perform drawing of rodding from a stacker, press fit of rodding, and 
pull back more nearly alternately with right and left. Moreover, total 10 process is carried 
out by carrying out alternately with right and left about the stacker of five steps of 
bottoms, and B sequence can be acquired for a product. Moreover, by using it four steps 
of upper and lower sides at a time on either side about Sequences C and D, it stage- 
picking-changes, and in the case of the sequences C and D which can be manufactured at 
eight processes, respectively, it is nothing, and it can be cleared up. 
[0048] drawing 15 shows various kinds of example a-r of combination which stepless- 
picking-changes, comes out and performs coincidence processing of varieties. O**** 
shows the gestalt of processed material tubing symbolically, (b) of drawing 15 shows the 
combination at the time of coincidence processing by one rodding holder 38 A and 38B, 
and as explained in drawing 14 in this case, symmetry arrangement of the odd core bar is 
carried out so that an eccentric load may not arise. (**) of drawing 15 shows the 
combination in the shift direction (the vertical direction) in stacker 36A on either side and 
36B, and adopts a suitable combination according to the combination of the form to 
produce. That is, a, g, and m are the cases where there is only an order of only the item of 
O, **, and **. What is necessary is just to lessen metal mold which sets material tubing, 
if there are few orders. O And if there may be an order of **, it will become the 
combination of Examples b and h and the number of sets of material tubing will be 
adjusted according to the number of orders of O and **. therefore, arrangement of 
rodding and metal mold is left as it is, and required in a required form, if it changes stage 
picking and puts in another way nothing — number production can be carried out. O 
When three forms of ** and ** need to be produced, according to the ratio of that burst 
size, Examples c, d, e, f, i, j, k, 1, and n, **, p, q, r, etc. are chosen, and also in this case, 
coincidence processing of three forms can be changed stage picking, and can be 
performed nothing. 
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3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] the base of a trigonum with the cavity of shaft orientations in this 
invention, a rectangular head, multiple, an anomaly, and which circular cross-section 
configurations of various kinds of ~ a part of type material or the whole front face - 
concavo-convex processing of the gestalt of the deep arbitration of a lump [ carve ] - a 
high precision - and, if an example is given about the straight-line drive type shaping 
equipment formed efficiently Although it is applicable to manufacture of the rack bar 
which are the steering components of an automobile, it is applicable to this invention 
giving the desired shape of surface toothing and a desired pattern not only to manufacture 
of a rack bar but to various kinds of machine functional part and ornament components. 
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PRIOR ART 



[Description of the Prior Art] The technique which fabricates the rack bar which are the 
steering components of an automobile by rolling from ****** type material is 
theoretically well-known. That is, in rolling shaping of a rack bar, flattening of the rack 
forming face of a hollow rod is performed by covering a press, holding first the ****** 
type material softened with heating with a mold. Next, rodding is pressed fit in the cavity 



of a hollow rod from an outside, applying a die with the row of teeth of the direction of a 
straight line to inner circumference at said flat part of a hollow rod. Rodding has the 
taper-like operation section, when the taper section engages with a flat part at an inner 
circumference side, the meat of a flat part is jutted out by flowing in plastic deformation 
towards a die, and the row of teeth of the direction of a straight line 0 fa****** 
configuration is given to a flat part at the row of teeth of a die. Only by one press fit of 
the core bar, since the product of an expected precision is not obtained, processing it, 
while the diameter of an operation arranges the core bar which carried out sequential 
change in a turret mold and makes a sequential change of the diameter of an operation of 
the core bar is proposed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the thing of a turret mold, the turret from 
which the diameter of an operation changes for every split mold is required, the product 
obtained by one press fit actuation is only a piece, and it got worse to the degree of pole 
as productive efficiency, and since the merit of the rack bar manufacture by forging was 
hardly able to be employed efficiently, practical use was hardly presented with the thing 
of a turret mold until now. This invention is made in view of this trouble, it cancels the 
fault of a turret mold, it does not have a cutting article and inferiority in precision while it 
realizes coincidence manufacture of two or more products by enabling simultaneous 
press fit of two or more core bar, and it aims at enabling it to press down in cost and 
cheaply moreover. 

[0004] Two or more split molds of the horizontal division which is arranged in piles in a 
longitudinal direction according to invention according to claim 1 , pressurizing so that it 
may insert into the bed for laying a split mold, and the split mold arranged in piles in a 
longitudinal direction from the both sides of opposite Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. — the base of the variant cross section of the shape of two or more 
straight line -- type material to each split mold with the pressurization means which 
carries out pressurization maintenance It has a rodding press fit means for pressing fit all 
at once towards the cavity of the shaft orientations of type material, each base held at 
each split mold in two or more rodding held by the rodding holder which estranges two or 
more rodding in parallel with a longitudinal direction, and holds it, and the rodding 
holder base - the base by press fit of rodding to type material - the base of plurality 



[ formation / of the configuration according to the irregularity of the metal mold inner 
circumference to the periphery of type material ] - the straight-line drive type shaping 
rolling equipment characterized by being carried out at once about type material is 
offered. 

[0005] two or more rodding by which the welding pressure according [ if an operation 
and effectiveness of invention of claim 1 are explained, as for the split mold of 
longitudinal direction division, plurality will be arranged at a horizontal pile, and ] to the 
pressurization means from both sides to the split mold of a horizontal pile was held with 
the holder in addition ** and where each ** type material is clamped with each split mold 
- each base - the cavity of type material — it is pressed fit all at once and rolling of each 
** type material is performed to coincidence. At this time, the overturning moment which 
joins a bed from a split mold by rodding press fit becomes being the same as that of the 
case where the number of split molds is one. Although the pressurization means which 
was in agreement with the number of sets of a split mold is needed when a split mold 
tends to be made into vertical division and it is going to clamp this up and down all at 
once as lining up side-by-side, and the clamp force becomes huge and each split mold is 
clamp use separately In this invention, by making a horizontally divided split mold into a 
horizontal pile, and clamping from lateral both sides, a pressurization means can be 
substituted for a piece, without completely increasing the clamp force, and very [ in cost ] 
advantageous effectiveness can be acquired. 

[0006] Two or more split molds lining up side-by-side and arranged according to 
invention according to claim 2, pressurizing each split mold in the direction of mold 
doubling - the base of a variant straight-line-like cross section ~ with a pressurization 
means to make type material hold, respectively The stacker for holding two or more 
rodding holders estranged in parallel in the shape of a pile according to the order of two 
or more processes, A means to return a used holder to a rodding holder while taking out 
one holder of the arbitration of the rodding holders held in the shape of a pile at the 
stacker from a stacker, It has the rodding press fit and the pull back means for pressing fit 
all at once and pulling back towards the cavity of the shaft orientations of type material, 
the base which was held by the one rodding holder and held at the split mold of 
correspondence by rodding - A rodding holder is taken out from a stacker according to 
the order of a process every [ 1 ] from two or more rodding holders accumulated on the 
stacker, and the straight-line drive type shaping rolling equipment characterized by being 
carried out to a multistage story by rodding from which press fit of rodding to each ** 
type material differed is offered. 

[0007] if an operation and effectiveness of invention of claim 2 are explained - a rodding 
holder — rodding of the processing stage - several — collecting — it should become — it is 
held free [ attachment and detachment ] by one-touch, and the rodding holder of each 
processing stage is set to a stacker in the shape of a pile according to processing sequence. 
It is pressed fit in type material all at once, the base of the correspondence clamped by the 
split mold with rodding lining up side-by-side which the rodding holder was taken out 
from the stacker according to processing sequence, and was held at the rodding holder - 
Rodding is drawn out after termination of a press fit process. After several repetitions of 
press fit and pull back The rodding holder which ** was also re-contained by the stacker 
and held rodding of the following order of processing by actuation of a shift of a stacker 
etc. is taken out for a rodding holder from a stacker, and rodding is the receipt to the press 



g t _********** stacker 0 f rodding like the following. - The ejection of the rodding holder 
of the next phase is repeated. It is effective in the ability to carry out multistage story 
rolling actuation very efficiently by this configuration. 

[0008] According to invention according to claim 3, in invention of a publication, the 
space wide opened outside above metal mold is formed in claim 1 or 2, and the straight- 
line drive type shaping rolling equipment characterized by installing the loader for 
insertion of the material to metal mold and taking out of a product in this space is offered. 
[0009] If an operation and effectiveness of invention of claim 3 are explained, since 
insertion of a material and taking out of a product can be performed from the upper part 
of the metal mold wide opened with the loader, effective use of space is realized and the 
whole equipment is made into a compact. 

[0010] According to invention according to claim 4, in invention according to claim 3, a 
stacker is installed in the both sides of a split mold, and the straight-line drive type 
shaping rolling equipment characterized by every one thing [ holders / two or more / 
which were accumulated on the stacker / rodding ] performed on a multistage story by 
rodding from which the rodding holder was taken out from the stacker of both sides by 
turns according to the order of a process, and press fit of rodding to each ** type material 
differed is offered. 

[001 1] if an operation and effectiveness of invention of claim 4 are explained, since a 
rodding holder will be taken out from a stacker on either side one by one according to the 
order of a process and rodding of the taken-out rodding holder will be pressed fit 
alternately with right and left - the rolling of the deep concavo-convex pattern on the 
front face of a thin wall tube precision - there is effectiveness which can be carried out 
highly. 

[0012] According to invention of claim 5, in invention according to claim 4, the straight- 
line drive type shaping rolling equipment characterized by driving to the timing that the 
both- way drive for rodding in the rodding holder from one near stacker and the both- way 
drive of rodding in the rodding holder from the stacker of the opposite side are 
independent is offered. 

[0013] If an operation and effectiveness of invention of claim 5 are explained, it is 
realizable that selection of the drive timing of right-and-left independence raises the 
compatibility over a limited-production- with-a- wide-variety system, changes a product 
which is different with one set of a machine stage picking, and produces it by the 
minimum nothing or paragraph ****. 

[0014] pressurizing a split mold and a split mold in the direction of mold doubling 
according to invention according to claim 6 - the base of a variant straight-line-like cross 
section - with a pressurization means to make type material hold the base held in rodding 
at the split mold - it has an oil hydraulic cylinder means for pressing fit and pulling back 
towards the cavity of the shaft orientations of type material, and the straight-line drive 
type shaping rolling equipment characterized by attaching this oil hydraulic cylinder 
means in the reverse bending rib for bending include-angle offset is offered. 
[0015] If an operation and effectiveness of invention of claim 6 are explained, in 
implementation of this invention, the clamp direction of a split mold and the press fit 
direction of rodding will tend to serve as arrangement which intersects perpendicularly X 
and in the shape of [ of Y ] a cross joint. In this cross-joint arrangement, since it is 
maintenance of workability that the pressurization means of a Y-axis also prepares a 



stanchion in the middle, the pressurization means of the X-axis is also difficult, and it 
becomes a cantilevered suspension. In this case, opening of the protrusion jaw by stress 
distortion occurs structurally, and it is easy to produce a gap in a pressurization axial 
center. This gap has a possibility of shortening the life of rodding. On the other hand, in 
the 7th invention, by not preparing a direct cylinder in the jaw of a pressurizer, but adding 
the reverse bending rib for bending include-angle offset, and preparing a cylinder in this, 
distortion of an opposite direction can arise mutually between a jaw and a rib, and 
distortion can be negated, or it can be made small, and a gap of an axial center can be 
made into prevention or min. 
[0016] 

[Embodiment of the Invention] Drawing 1 and drawing 2 show roughly rolling formation 
of the hollow rack which are the steering components of the car from the metal tube as 1 
operation gestalt of this invention. The metal mold 10 as a split mold consists of a punch 
12 and female mold 14, and shows the cross section of drawing 2 and metal mold 10 in 
the state of closing in an open condition and (b) in (b). The punch 12 has the rack gear- 
tooth-like tooth part 12-1 in the die-length direction crevice in the inner skin which faced 
female mold 14, and, on the other hand, female mold 14 forms the die-length direction 
slot 14-1 of a cross-section semicircle arc in the top face facing a punch 12. (b) of 
drawing 2 shows the condition that the tube 18 was already laid in the cross-section 
semicircle arc die-length direction slot 14-1 of female mold 14. 

[0017] the variant base in which the upper half 18-1 where a tube 18 faces a punch 12 is 
crushed evenly, and should receive the shaping rolling of a rack gear tooth if metal mold 
10 is closed like (b) of drawing 2 by moving a punch 12 and female mold 14 in the 
direction which faces mutually from the condition of (b) of drawing 2 - it becomes type 
material. Drawing 1 shows the die-length direction sectional view of the metal mold 10 in 
the closing condition shown in (b) of drawing 2 . Metal mold 10 has only about 1 / two or 
less die length of the material tubing 1 8 of a circular cross section. And although the ends 
of a tube 1 8 are metal mold 10 and a field 1 , the opposite end is projected one half of 
more than die length. However, if it has stopped to the front a little from the end face of 
metal mold 10, crushing of left end 18A and right end 18B of the material tubing 18 is 
not evenly carried out in the closing condition of metal mold 10 but the tooth part 12-1 
formed in the inferior surface of tongue of a punch 12 facing female mold 14 is put in 
another way, both-ends 18A of the material tubing 18 and 18B have stopped with the 
circular cross section. 

[0018] flattening [ of the top face which is a rack forming face of the material tubing 18 
with the operation gestalt of this invention explained to drawing 1 and drawing 2 ] = - 
formation of ****** type material - rack rolling formation - public funds - closing of a 
mold 10, i.e., the coalesce with a punch 12 and female mold 14, is performing. That is, 
since the rack-like tooth part 12-1 of a punch 12 comes to the place whose distance from 
the base of female mold 14 is the one half strength of the outer diameter of the material 
tubing 18 at the time of metal mold closing, the material tubing 18 is evenly crushed, as 
the rack-like tooth part 12-1 of a punch 12 shows to (b) of drawing 2 . Therefore, the 
sequential shift of the metal mold 10 can be carried out continuously as it is at the 
following process, without carrying out a mold aperture. Thereby, while being able to 
carry out [ lap ]-izing of the process, since clamp actuation can be made only into 1 time 
of the beginning, there is an advantage which can lose the opportunity of generating of 



the blemish by the clamp. Moreover, since the mold for rolling was used for anomaly- 
izing, the precision of anomaly-izing had a fall as compared with the case where the 
original mold only for anomaly-izing is used, but unless the precision prescribe was very 
high, it actually turned out that there is no upper problem. It is more as possible as a 
taking-usual process which crushes top face of tube with mold of dedication for flattening, 
and carries out mold aperture after that and which is clamped to metal mold for rolling 
peach. 

[0019] In drawing 1, a split mold 12 and the material tubing 18 after cross-section 
flattening held among 14 receive the rolling process of this invention by press fit and pull 
back of rodding. Hereafter, if this is explained, when clamped by metal mold 10, rodding 
20A and 20B will counter shaft orientations, and will be arranged at the both sides of 
******** 18 to which flattening of the top face was carried out. Rodding 20 A and 20B 
have the ****** cross-section configuration in the cross-section configuration of the part 
of the material tubing 18 by which cross-section flattening was carried out as the cross- 
section configuration was shown in (b) of drawing 2 . As shown in drawing 1 , the tip of 
rodding 20 A and 20B is making the interior 20-1 of a proposal, and serves as a guide of 
installation into the part of the material tubing 1 8 by which cross-section flattening was 
carried out. Back inside [ 20-1 ] a proposal, the diameter expansion section 20-3 
continues via the taper section 20-2. When the taper section 20-2 engages with the flat 
part 18-1 of the material tubing 18 at the time of press fit of rodding 20A and 20B, from 
inside, turn the meat of material tubing outside at the irregularity of the rack dentate part 
12-1 of metal mold, and it carries out a metal flow. The allocated type of the rack-like 
tooth part complementary in the shape of [ the ] toothing is carried out to the flat part 1 8- 
1 of material tubing. In drawing 1 , rodding 20A and 20B follow the 1st diameter 
expansion section 20-3, the 2nd diameter expansion section 20-5 continues through the 
taper section 20-4, and a metal flow of the sequential multistage story by one rodding is 
obtained. 

[0020] The first condition pressed fit in the material tubing 18 to the extent that flattening 
of the left-hand side rodding 20A was carried out as the 1st process in drawing 1 is 
shown. It is moved towards left-hand side a line crack and after that until extraction of 
the rodding 20A is carried out completely and it results from the material tubing 18, until, 
as for press fit of left-hand side rodding 20 A, the last diameter expansion section 20-5 
reaches at the right end of the flat part 18-1 of material tubing. 
[0021] With the timing difference of the extraction of left-hand side rodding 20A, and 
suitable wrapping, right-hand side rodding 20B starts migration on the left-hand side of 
drawing 1 , and the process of the same metal flow as that with which right-hand side 
rodding 20B came to be introduced into the internal cavity of the material tubing 18, and 
explained left-hand side rodding 20A to be by the diameter expansion section is caused. 
[0022] The press fit-extraction of left-hand side rodding 20B continued to the press fit- 
extraction of right-hand side rodding 20A and this is repeated several times. That is, press 
fit of rodding 20 A of the right and left to the material tubing 18 and 20B is repeated two 
or more times by turns. A positive flow of meat to the crevice of metal mold can be urged 
to repeat-press fit of each rodding 20 A to the internal cavity of the material tubing 18, 
and 20B. That is, although just one press fit of rodding of the flow of meat is insufficient 
and there is a possibility that rolling with a high precision cannot carry out, such fear is 
avoidable with repeat-press fit. Moreover, an equal metal flow to the crevice of metal 



mold can be obtained by mutual press fit of the multiple times of rodding 20A on either 
side and 20B, and it is effective in rolling with a high precision being realizable. That is, 
drawing 3 expresses typically the flow condition of the meat grasped from the 
stratification condition of the tooth part in the cross-section microphotography of the 
tooth part of the actual rack obtained by rolling. It turns out that the flow condition of the 
meat of this invention that performs mutual press fit as shown in an arrow head fl is 
expressed with (b), and the symmetrical flow condition is acquired. On the other hand, it 
turns out that accept and come out, the flow condition in a certain case is shown, and 
deviation is in a flow of meat in this case, and contamination has occurred while [ whose 
press fit direction of rodding is / like / (b) / an arrow head f2 ]. The uneven flow condition 
of such meat makes the return of the elastic strain accompanying the uneven stress 
residual and this uneven after the completion of shaping of a rack gear tooth, i.e., the 
ununiformity of the amount of springbacks, cause, and although it becomes the cause of a 
precision fall of a product, since a flow of equal meat is secured in this invention, such a 
trouble is canceled. 

[0023] Again, if the shift of the vertical direction of rodding is explained in drawing 1 , 
two or more pairs which consist of rodding 20A on either side and 20B are prepared up 
and down, drawing 1 -- the pair of rodding 20A and 20B -- although the pair of another 
rodding 20A' and 20B' is shown caudad, the rodding pair of a required number of stages 
is arranged in the vertical direction. The configuration of rodding, such as a diameter of 
an operation, is changing gradually in the shift direction so that processing may progress 
a phase to ** of a shift later on. Two or more steps of rodding pairs are loaded into the 
stacker on either side which is not shown in drawing 1 , and processing is performed, 
shifting a stacker. Namely, after performing the lst-step processing by pressing the 
rodding 20A and 20B of the first processing stage fit by turns, The rodding holder in a 
stacker on either side is shifted upward like an arrow head a at the time of standby. 
Rodding 20A' of the 2nd step and 20B' are made to align by the material tubing 18, it is 
made to press rodding 20A' and 20B' fit in the internal cavity of the material tubing 1 8 by 
turns, the 2nd-step processing is carried out, and processing of a need number of stages is 
carried out like the following, thus, the thing for which rodding is changed little by little 
and much processings are performed over a stage -- material tubing of closing in - also 
receiving — the allocated type of the shape of deep toothing - precision ~ there is highly 
realizable effectiveness. 

[0024] (b) of drawing 4 - (d) explain the rate structure of the metal mold for endowing 
the shape of toothing with various kinds of ****** type material and it which can carry 
out this invention, (b) of drawing 4 shows material 18A which carried out flattening of 
the upper half of the tube explained in relation to drawing 1 and 2. Metal mold consists of 
punch 12A and female mold 14A, punch 12A faces the flat part of material 18 A, and has 
concave heights 12A-1, and the shape of complementary toothing is formed in the flat 
side of material 18A of press fit of rodding at this irregularity. 
[0025] (b) of drawing 4 shows material 18B of a rectangle cross section, and material 
18B is clamped between punch 12B and female mold 14B. Punch 12B faces one side face 
of material 18B, and has concave heights 12B-1, and irregularity complementary to this 
irregularity is formed in one side face of material 18B of press fit of rodding. 
[0026] Three are carried out comparatively. (Ha) of drawing 4 shows material tubing 18C 
of 6 square-shape cross section, and metal mold consists of 12C, 12C, and 14C - They 



are concavo-convex 12C-1 and 12C to the inside of each split mold 12C, 12C, and 14C. 
- 1 and 14C-1 are formed and irregularity complementary to this irregularity can be 
formed in the side face in every other one of 6 angle cross-section material tubing 18B by 
press fit of rodding. 

[0027] (d) of drawing 4 shows material tubing 18D of 3 square-shape cross section, it 
consists of punch 12D and female mold 14D, concavo-convex 12D-1 is formed in the 
inside of punch 12D 5 and metal mold can form irregularity complementary to this 
irregularity in the top face of 3 angle cross-section material tubing 1 8D by press fit of 
rodding. 

[0028] material tubing of drawing 5 is flat -- surface 12A-1 and 12 - various kinds of 
variations of the shape of toothing given to B-l, 12C-1, and 12D-1 « illustrating --****- 
- 1 — a crest „****** which a row of teeth and II show a concavo-convex key, and III 
shows the concavo-convex fylfot pattern, in addition gives various kinds of shape of 
toothing and patterns to the front face of material tubing by implementation of this 
invention is made. 

[0029] Drawing 6 and drawing 7 show the more concrete structure of rodding with the 
rectangle cross section which can be used in the operation gestalt of drawing 4 (b). The 
1st taper section 120-2 to which rodding 120 follows the interior [ 120-1 ] 120-1 of a 
proposal and a proposal at a tip, The 1st taper section 120-2 The 1st diameter expansion 
section 120-3 which follows, The taper section 120-4 which follows the 1st diameter 
expansion section 120-3, and the 2nd diameter expansion section 120-5 which follows 
the 2nd taper section 120-4, The 3rd taper section 120-6 which follows the 2nd diameter 
expansion section 120-5, and the 3rd diameter expansion section 120-7 which follows the 
3rd taper section 120-6, It consists of the section 120-9 per [ which follows the diameter 
reduction section 120-8 which follows the 3rd diameter expansion section 120-7, and the 
diameter reduction section 120-8, and is prolonged to near the root of a holder ] buckling 
prevention. 

[0030] Rodding is introduced into material tubing from the interior 120-2 of a proposal at 
the time of press fit of the rodding 120 to material tubing, and when the 1st diameter 
expansion section 120-3 engages with the inner circumference of material tubing through 
the 1st taper section 120-2, a flow of the meat of the material to the concave heights of 
metal mold inner circumference is caused. If press fit advances further, a metal flow of 
the same material will be caused by the taper section 120-4, 120-6 and the diameter 
expansion section 120-5, and 120-7. Since the diameter expansion section 120-3, 120-5, 
and 120-7 receive several times as much unit planar pressure as the compressive strength 
of a material during extended actuation, as for the material of rodding, it is desirable to 
receive phosphate treatment. Moreover, in order to cope with the oil film piece under 
actuation, it is suitable for the diameter expansion section 120-3, 120-5, and 120-7 on the 
front face to perform formation processings, such as a minimum labyrinth slot, a 
minimum minute crepe pattern, etc. which can serve as an oil pot. As for such an oil pot, 
it is desirable to prepare not only in the shaping section but in the field by the side of the 
confrontation which receives reaction force at the time of shaping. Or an oil pot may be 
prepared in the perimeter of the shaping section. 

[0031] In drawing 6 , by preparing the taper section 120-2 in which a path increases 
gradually, 120-4, 120-6 and the diameter expansion section 120-3, 120-5, and 120-7, a 
flow of the meat in one press fit can be performed one by one, can make [ many ] the 



amount of flow of the meat as total, and can raise productivity. In this case, there is a 
possibility of the containment of a lubricating oil becoming strong and putting the 
molding configuration by rolling out of order. The diameter reduction section 120-8 
prepared behind the diameter expansion section 120-7 attains the function to prevent this, 
by missing the confined lubricating oil. 

[0032] It will hit, if press fit of rodding is continued, and the section 120-9 fits into the 
inner circumference of material tubing densely, and attains the function to receive the 
load of the buckling direction which joins rodding. That is, at the root side of rodding 
which became more than the depth with press fit of rodding to material tubing, and 
passed over the diameter expansion section 120-3, 120-5, and 120-7, after it hit and the 
section 120-9 has fitted into material tubing in few clearances, rolling by the side of a tip 
is advanced. Therefore, in rolling formation of a long rack bar, it hits, and is the section 
120-9. Stable support of a material is performed and reservation of the required 
endurance of rodding at the time of being able to give allowances to a buckling limit and 
making [ many ] the amount of metal flow at the time of one press fit can be aimed at. 
[0033] Next, drawing 8 and drawing 9 explain the rack bar rolling equipment of the two 
or more rodding coincidence press fit and the multistage shift method as implementation 
of the rolling formation by the principle of this invention. In drawing 8 and drawing 9 , 
30 is a bed for laying metal mold on it, and the metal mold 1 10 of the plurality (drawing 
three pieces) as a split mold of a horizontal aperture is arranged in piles in a longitudinal 
direction. Each metal mold 110 consists of two split molds 112 and 114, one split mold 
1 12 has rack gear-tooth-like irregularity like drawing 2 , and the split mold 1 14 of 
another side forms the hemicycle slot for holding a tube-like material. 
[0034] The pressurization cylinder 32 is formed in the 1 side in the direction of a list of 
the metal mold 1 10 on a bed 30, and the pressure receiving frame 34 is arranged at the 
side else. The pressurization cylinder 32 can be equipped with a piston 32-1, and where a 
piston 32-1 is pulled back, as shown in the upper half (from an alternate long and short 
dash line L to a top) of drawing 8 , it can form the space S to separate the split mold 1 12 
of the horizontal division which constitutes it, and 1 14 (to also see the (**) of drawing 2 ), 
and for each metal mold 110 insert material tubing between them. If it moves forward for 
pressurization as the piston 32-1 of the pressurization cylinder 32 shows the lower half of 
drawing 8 by supply of oil pressure A bed 30 top is moved to a split mold 112 and 1 14 in 
a longitudinal direction, and fastening maintenance of the metal mold 1 10 by which the 
horizontal pile was carried out is carried out between a piston 32-1 and the pressure 
receiving frame 34. If the split mold 1 12 which constitutes each metal mold 1 10, and 1 14 
are shown in (**) of drawing 2 , as it coalesces similarly and is shown in the lower half of 
drawing 8 , the material tubing 18 (a broken line shows) will be clamped between a split 
mold 112 and 114. 

[0035] In the both sides of the direction of a horizontal pile of metal mold 110, and the 
direction which intersects perpendicularly, stacker 36A and 36B are arranged at the both- 
ends side of the direction of an axis of a split mold 112 and the material tubing 1 8 
clamped by 1 14. Rodding holder 38 A-a by which left-hand side stacker 36A has been 
arranged in the vertical direction multistage as shown in drawing 9 , 38 A-b, and 38 A-c 
(although the number of a rodding holder is 3, it can make a required number of the other 
arbitration of rodding holders provide in illustration), These rodding holder 38 A-a, 38 A- 
b, and 38 A-c It consists of elevator style 42 A to which vertical movement of rodding 



holder 38 A-a within stacker frame 40 A held in the condition on which it can be vertical 
slid, and stacker frame 40 A, 38 A-b, and 38 A-c is made to perform. Each of rodding 
holder 38 A-a, 38 A-b, and 38 A-c has removable structure in rodding 20 A of the number 
of fixeds number of line at the one-touch type. Moreover, oil hydraulic cylinder 44A for 
press fit control is prepared in the outside of left-hand side rodding holder stacker 3 6 A. 
Sequential engagement of piston 44A-1 of press fit control oil hydraulic cylinder 44 A is 
carried out at rodding holder 38 A-a held at stacker 3 6 A, 38 A-b, and 38 A-c. The 
selected rodding holder is moved to the left from the right of drawing, rodding held at the 
rodding holder is pressed fit towards the internal cavity of the material tubing 18 clamped 
by metal mold, and the irregularity of a****** configuration is given to the irregularity 
formed in the external surface of material tubing at metal mold inner circumference as 
drawing 1 explained. 

[0036] After press fit by two or more rodding 20 A held at one rodding holder 38 A-a 
finishes Rodding holder 38 A-a retreats leftward to the part of stacker frame 40 A. One 
case shift of rodding holders in stacker frame 40A is carried out in the vertical direction 
(for example, above) by elevator style 42 A. Rodding holder 38 A-c of the following order 
of processing is extruded rightward [ of drawing 9 ] by piston 44A-1, rodding 20 A' held 
at rodding holder 38 A-c is pressed fit in the interior cavity of shaft orientations of the 
material tubing 18, and rolling actuation of the next phase is carried out. 
[0037] Rodding holder 38 B-a which that of the structure of stacker 36B arranged on the 
right-hand side of the metal mold bed 30 in drawing 9 is the same as that of left-hand side 
it, and has been arranged in the vertical direction multistage, 38 B-b, and 38 B-c, 
Rodding holder 38 B-a, 38 B-b, and 38 B-c It consists of elevator style 42B to which rise 
and fall of rodding holder 38 B-a within stacker frame 40B held free [ vertical sliding ] 
and stacker frame 40B, 38 B-b, and 38 B-c are made to perform. Moreover, oil hydraulic 
cylinder 44B for press fit control is prepared in the outside of right-hand side rodding 
holder stacker 36B. Sequential engagement of piston 44B-1 of press fit control oil 
hydraulic cylinder 44B is carried out at rodding holder 38 B-a held at stacker 36B, 38 B-b, 
and 38 B-c. The selected rodding holder is moved to the left from the right of drawing, 
rodding held at the rodding holder is pressed fit towards the internal cavity of the material 
tubing 18 clamped by metal mold 1 10, and the irregularity 0 fa****** configuration is 
given to the irregularity formed in the external surface of material tubing at metal mold 
inner circumference as drawing 1 explained. Moreover, one step of rodding holder in 
stacker frame 40B is shifted at a time in the vertical direction by elevator style 42B. 
[0038] Although the shift of a rodding holder on either side is performed in linkage 
according to advance of a press fit phase, in each phase, rodding on either side is pressed 
fit in the material tubing 1 8 by turns, as explained in relation to drawing 1 . Namely, the 
2nd-step rolling actuation is carried out in drawing 9 . Rodding 20A to which rodding 
20 A held at left-hand side rodding holder 38 A-b was moved rightward by piston 44 A- 1 
of a press fit cylinder is pressed fit in each material tubing 1 8 clamped by each metal 
mold 1 10 of a horizontal pile all at once. Rodding 20 A held at rodding holder 38 A-b 
after the press fit finished is pulled back by left-hand side. Rodding 20B which was made 
to carry out a lap to the pull back, and was held at right-hand side rodding holder 38 B-b 
of the 2nd step is moved leftward [ of drawing 9 ] by piston 44B-1 of press fit cylinder 
44B, and rodding 20B is pressed fit in each material tubing 18 clamped by the metal 
mold 1 10 of a horizontal pile all at once. And press fit of right and left of such rodding 



holder 38 A-b and 38 B-b is similarly carried out repeatedly two or more times with 
having explained in relation to drawing 1 . this - a stage -- rolling — actuation — 
completing - if - left-hand side -- a stacker -- and - right-hand side - a stacker — a shift 

- predetermined - a direction - for example, above - carrying out - having - a 
degree - a stage - a sake - rodding - a holder - 38 - A-c - 38 - B-c - holding ~ 
having had - rodding - 20 — A — ' -- 20 -- B -- ' - two or more — a ** — coincidence - 
right and left — alternation — a material — tubing pressing fit - having - this — a phase 

- rolling — actuation -- carrying out - having . 

[0039] It sets to drawing 8 and the rolling method of 10, and each is made to carry out 
coalesce maintenance of the split mold 1 12 which constitutes each metal mold, and 1 14, 
when the horizontal pile of two or more horizontally divided metal mold 1 10 is carried 
out and it pressurizes from both sides. When rodding is pressed fit to material tubing held 
at metal mold, with rodding insertion pressure, overturning moment M received on a bed 
30 puts welding pressure P on the distance L from a bed to the core of metal mold, metal 
mold serves as M=LxP, but since two or more metal mold is made into the horizontal pile, 
the value of an overturning moment has the advantage which becomes completely the 
same as that of the case where the number of metal mold is one. 

[0040] Moreover, by the denial of the reaction force between contiguity metal mold, the 
holding power at the time of piling up two or more metal mold in the pressurization 
direction (longitudinal direction) about the welding pressure by the oil hydraulic cylinder 
32 which holds the metal mold 1 10 at the time of rodding press fit in the closing 
condition is the same as that of the welding pressure holding the metal mold of a piece, 
and does not need to adopt a thing large-sized as an oil hydraulic cylinder 32 for two or 
morecarat mold. 

[0041] In the operation gestalt of this invention, although the migration direction of core 
bar 20 A and 20B and the migration direction of metal mold 1 10 are in a horizontal plane, 
as shown in drawing 8 , tolerance is mutually carried out to the shape of a cross joint. 
Therefore, as shown in drawing 9 , the upper part of metal mold 110 forms the space 
opened wide altogether substantially. Therefore, a loader 1 1 1 can perform loading to the 
metal mold 1 10 of new material tubing 18' which is a work piece, and drawing of a 
product in the vertical direction like an arrow head bl and b2. Moreover, since the upper 
space of metal mold has opened wide completely, it is effective in the maintenance 
becoming easy. Moreover, since it has the structure where stacker frame 40A for core bar 
holder 38 A-a, 38 A-b, 38 A-c, 38 B-a, 38 B-b, and 38 B-c and 40B can also be opened 
wide up, the maintenance can also be easy-ized. 

[0042] the split mold 1 12 with which drawing 10 and drawing 1 1 constitute each metal 
mold 110, and the cleaning liquid injection nozzle in 1 14 — it bites and the work-piece 
kick out is shown. That is, the shower ring of a lot of coolant is needed for superfluous 
are recording of generation of heat of plastic working by continuous molding. Moreover, 
it is necessary to inject a penetrant remover powerfully at coincidence to a concavo- 
convex rolling metal mold side and the clamp side of the opposite side at the time of 
metal mold opening of the work-piece ejection working-level month at the time of the 
continuous-molding termination after one clamp, to exclude the dust of the dregs and 
others for phosphate coating processing each time, and to maintain the purity of metal 
mold, and it necessary to prevent generating of a blemish. For that purpose, it is desirable 
to plan so that fall distance of a penetrant remover and a bed side may be shortened and 



quick washout may be performed. That is, an injection nozzle 112-1 and 114-1 are 
carrying out opening to the split mold 112 and the shaping side of 1 14, when a split mold 
can open after rolling, cleaning liquid is injected towards the other party's split mold from 
an injection nozzle 112-1 and 114-1, and cleaning and cooling can be performed. 
Moreover, it bites, and a work-piece kick out can be constituted by a pin 1 12-2 and 1 14-2, 
and can project now a pin 1 12-2 and the work piece bit to the inside of a mold by ejection 
actuation of 114-2. Blemish generating prevention of one clamp can be brought about by 
this structure adoption. 

[0043] Drawing 12 and drawing 13 show an example of the concrete supporting structure 
of the cylinder for rodding press fit. Since drawing 1 2 and drawing 13 are brief, although 
only the oil hydraulic cylinder 44 for the rodding press fit on the right-hand side of metal 
mold 1 10 is shown, the oil hydraulic cylinder same also on the left-hand side of the 
****** metal mold 1 1 as drawing 9 is prepared. 130 is oil hydraulic cylinder susceptor 
and the cross-section horseshoe-shaped housing 132 is attached on the oil hydraulic 
cylinder susceptor 130. From the inside of the surface of a housing 132, suspension 
formation of the reverse bending rib 134 which set spacing of a pair is carried out at the 
shape of a cantilever. The body of an oil hydraulic cylinder 44 is fixed to the reverse 
bending rib 134. From an oil hydraulic cylinder 44, a piston rod 44-1 is prolonged, the 
rodding holder 38 attaches at the tip of a piston rod 44-1, and rodding 20 is held at an 
eclipse and the rodding holder 38. If a piston rod 44-1 develops, the rodding 20 held at 
the rodding holder 38 and the rodding holder 38 at a tip of a piston rod 44-1 will develop, 
it will be pressed fit in the material tubing 18 held at the metal mold 1 10 on a mold 110, 
and encaustic attachment will be performed on the front face on which flattening of the 
material tubing 18 was carried out. 

[0044] If an operation of drawing 12 and the reverse bending rib 134 of drawing 13 is 
explained, an oil hydraulic cylinder 44 will be cantilever installation, and a housing 132 
will bend upward with the stress at the time of press fit of the rodding 20 to the material 
tubing 18. Supposing it remains this bending of a housing 132 as it is, namely, has 
formed the direct oil hydraulic cylinder 44 in the housing 132, the pressurization axial 
center of rodding 20 can be shifted upward, and it will become the cause of the life- 
shortening of rodding 20. On the other hand, with drawing 1 2 and the operation gestalt of 
drawing 13 , the oil hydraulic cylinder 44 is installed in the reverse bending rib 134 by 
which cantilever installation is carried out from the upper part plate of a housing 132. The 
bending direction of the reverse bending rib by the stress at the time of press fit of the 
rodding 20 to the material tubing 18 is downward [ opposite to the bending direction of a 
housing 132 ]. Therefore, since it becomes small or it can offset upward bending of a 
housing 132 by downward bending of the reverse bending rib 134 and a gap of the 
pressurization axial center of rodding 20 does not arise by designing the reverse bending 
rib 134 appropriately, it is effective in the life of rodding 20 being extensible. 
[0045] the case where a thing high as process tolerance is not needed if the split mold 1 12 
which constitutes the metal mold 110 used for the equipment of drawing 8 and drawing 9 , 
and the configuration of 1 14 are explained, and a configuration ~ processing -- an easy 
thing can constitute the concavo-convex die itself as a clamp mold, as already explained 
in relation to drawing 2 . However, it is necessary to require precision, to carry out 
independent processing of the concavo-convex shaping section itself about what has the 
high difficulty of configuration processing, and to consider as the configuration which 



laid the mold under the clamp split mold. In this case, let a clamp split mold be a split 
mold holder. In this case, the powerful mold injection nozzle of the penetrant remover for 
blemish generating prevention is embedded from a viewpoint of installation by the 
minimum distance at this split mold clamp. Moreover, if a work piece should bite, there 
is a possibility of causing breakage of work-piece ejection equipment. Therefore, it is 
desirable to build the compulsive ejection equipment of a work piece into a clamp mold. 
Moreover, if dispersion is in opening of a work piece, since the gas supply pressure 
failure of a work piece will be invited and it will become the factor of productivity 
inhibition, it is desirable to incorporate equipments, such as injection nozzle work-piece 
knockout-die opening dimension regulation for eliminating this. 
[0046] Next, the case where do not stage-picking-change the product of two or more 
forms, and it is processed with the equipment of the multistage shift expression of a 
rodding holder is explained. First, if the number of rodding held at a rodding holder is 
explained, odd number is desirable, the number of rodding is 3 in drawing 8 , and you 
may make it hold five rodding to rodding holder 38 A and 38B like drawing 14 , 
respectively. If in charge of coincidence shaping of a different form, even if it is the case 
where various kinds of formation insertion pressure differs, it is necessary to make it the 
eccentric load to a rodding press fit cylinder not occur. In drawing 14 , coincidence 
processing of three forms of A, B, and C is performed, the case where the volume is 
A<B<C is assumed, and if B is processed on the both sides and C is processed for A with 
few production numbers at the core in the outermost part, balance can be maintained. 
Moreover, naturally shaping by one rodding shall be of use for the form with few 
volumes, moreover — the case where full equipment of the five rodding A, B, and C is 
carried out at a rodding holder — A sorts — production - if the material tubing 18 for A 
sorts is not supplied to metal mold 1 10 as shown in drawing 14 when it becomes 
unnecessary, it can come out as it is, without carrying out desorption of the rodding in the 
rodding clamp mold for A sorts, and processing can be continued. 
[0047] Next, the case where do not stage-picking-change the product of two or more 
forms, and it is processed with the equipment of the multistage shift expression of the 
rodding holder shown in drawing 8 and drawing 9 is explained. If the case where the 
product of A sequence manufactured at six processes and the product of B sequence 
manufactured at ten processes are manufactured with the machine which equipped right 
and left with eight steps of stackers is mentioned as an example, in A sequence, three 
steps of stacker tops on either side and B sequence will use five steps of stacker bottoms 
on either side. The product of A sequence can be manufactured because start from an 
upper case and 6 ** perform drawing of rodding from a stacker, press fit of rodding, and 
pull back more nearly alternately with right and left. Moreover, total 10 process is carried 
out by carrying out alternately with right and left about the stacker of five steps of 
bottoms, and B sequence can be acquired for a product. Moreover, by using it four steps 
of upper and lower sides at a time on either side about Sequences C and D, it stage- 
picking-changes, and in the case of the sequences C and D which can be manufactured at 
eight processes, respectively, it is nothing, and it can be cleared up. 
[0048] drawing 15 shows various kinds of example a-r of combination which stepless- 
picking-changes, comes out and performs coincidence processing of varieties. O**** 
shows the gestalt of processed material tubing symbolically, (b) of drawing 15 shows the 
combination at the time of coincidence processing by one rodding holder 38 A and 38B, 



and as explained in drawing 14 in this case, symmetry arrangement of the odd core bar is 
carried out so that an eccentric load may not arise. (**) of drawing 15 shows the 
combination in the shift direction (the vertical direction) in stacker 36A on either side and 
36B, and adopts a suitable combination according to the combination of the form to 
produce. That is, a, g, and m are the cases where there is only an order of only the item of 
O, **, and **. What is necessary is just to lessen metal mold which sets material tubing, 
if there are few orders. O And if there may be an order of **, it will become the 
combination of Examples b and h and the number of sets of material tubing will be 
adjusted according to the number of orders of O and **. therefore, arrangement of 
rodding and metal mold is left as it is, and required in a required form, if it changes stage 
picking and puts in another way nothing - number production can be carried out. O 
When three forms of ** and ** need to be produced, according to the ratio of that burst 
size, Examples c, d, e, f, i, j, k, 1, and n, **, p, q, r, etc. are chosen, and also in this case, 
coincidence processing of three forms can be changed stage picking, and can be 
performed nothing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 11 Drawing 1 is drawing explaining the principle of the shaping rolling in this 
invention. 

[Drawing 21 Drawing 2 is the sectional view of metal mold, and, as for open condition (b), 
(b) shows a closing condition. 

[Drawing 3] Drawing 3 is drawing showing typically the flow condition of the material to 
the crevice of metal mold, (b) shows this invention and (b) shows the conventional 
technique. 

[Drawing 4] Drawing 4 is drawing showing various kinds of cross-section configurations 
of metal mold. 

[Drawing 5] Drawing 5 is drawing showing an example of the shape of toothing which 

can be formed by this invention. 

[Drawing 61 Drawing 6 is the side elevation of rodding. 

[Drawing 7] Drawing 7 is the front view of rodding. 

[Drawing 81 Drawing 8 is the rough top view of the equipment of the rodding multistage 
shift mold coincidence a large number processing type which is implementation of this 



invention. 

[Drawing 9] Drawing 9 is the side elevation of the equipment of drawing 8 . 
[Drawing 10] Drawing 1 0 is the longitudinal direction sectional view of the metal mold 
shown where a split mold is separated. 

[Drawing 1 1] Drawing 1 1 is the cross-sectional view of the metal mold of drawing 10 , 

and is expressed along with the XI-XI line of drawing 10 . 

[Drawing 12] Drawing 12 is the side elevation showing the distorted orthodontic 

appliance of the pressurization axial center of the oil hydraulic cylinder for rodding 

pressurization. 

[Drawing 1 3] Drawing 13 is a view sectional view expressed along with the XIII-XIII 
line of drawing 12 . Right ** 1 is the cross-sectional view of the metal mold of drawing 
U) . 

[Drawing 14] Drawing 14 is drawing showing the rodding arrangement in the rodding 
holder in the case of performing variety coincidence processing. 

[Drawing 1 5] Drawing 1 5 is drawing [ in / by this invention / multistage shift coincidence 

variety processing ] which changes stepless picking and explains a processing method. 

[Description of Notations] 

10- Metal mold 

12- Punch 

14 — Female mold 

18- Tube 

20A, 20B - Rodding 

20A', 20B' - Rodding 

20A", 20B" - Rodding 

20-1 - The interior of a proposal of rodding 

20-2, 20-4 - The taper section of rodding 

20-3, 20-5 - The diameter expansion section of rodding 

32 - Pressurization cylinder 

34 - Pressure receiving frame 

36A, 36B - Stacker 

38 A-a, 38 A-b, 38 A-c - Rodding holder 
38 B-a, 38 B-b, 38 B-c - Rodding holder 
40A, 40B - Stacker frame 
42A, 42B - Elevator style 

44A, 44B - Press fit control oil hydraulic cylinder 

44A-1, 44B-1 - Piston of a press fit control oil hydraulic cylinder 

110 -Metal mold 

112 114- Split mold 

120 -Rodding 

120-1 - The interior of a proposal 

120-2, 120-4, 120-6 - Taper section 

120-3, 120-5, 120-7 - Diameter expansion section 
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m-tof&tfg 1 8 ©7 7 *Jfc£iBT*fc£±Si©¥fi{fc= 
©»J**5 y ^ItelJMfflM! l 0 ©MMBP 
%±Wl 2trmi 4fc©£ft#:«fcoTfToTV§o IP 
±m 1 2 ©7 7 *tt*»12-ltt^B»l$W:T$! 1 
4 ©Jgffifr 6 ©£*#*#* 1 8 ©fl«©¥#»© 40 
5fc*3fca6Hftf 1 8»±S1 2©7>y*tf«aBl2-l 
£<koT02© (n) fc^t«fc3fc J Pffltjt$nS©' , e 
*©£«>, £11 OttiiH***.: £*<*©£ 

s i«UT*©istiB*BHT'rsj: tmt %>» an 

*«J©i@©#fct*iii:^Tt«fc*^9y^j:J:* 
«©«ft©«6ftft<t*c4:tf , et*|iJiS«»**. $ 
fc, IEJiffl©S%S^t©feftK:«fflLTV>*j:i:fr6 
a^k©»*H:ll»{fc*ffl©**©i!*«!ffl Lfc«££ 



#P*12 0 0 1 -3 0 0 6 7 7 
6 

[0019] Hit*w, SI112, ursizimznrc 
wmymmmm 1 sitz&mk • §it rue* 
sc©aw©ejiis*sws. ui\ cnto^-rttt 

JB&20A, 20Bt±^§y 1 0£? ft So 

ttj:t)±ii^¥a<b«nrcfc**rtf 1 8©w«e** 

fofcftlfoLTElSft*. 8&2QA, 20Btt*©»rffiJ£K 
&02© (d) (c^tcfcdtWffiTOb^ftfc^WWl 

8©gp»©»fffij^KfcJii;rcWfiB^%wuTi/^o El 

1 fcjfc* <fc 9 ^S#20A, 20B©Mfckfc|g|*]gK0-l£& L 
»ffi¥SftSftfcJfcBf 1 8©8KK©»A© 
Kk45o Sgrt6P2(H©tt&fcttT-><a$20-2£18 
SbTl£&aS20-3tf»!ffiU S^20A. 20B©EA^tr 
-^ffl520-2tt*!»§ 1 8 ©¥±igBi8-itc^-r§ C 
±*)*WI©rt*Wfr&^t4a!©7y^llttWl2-l© 
HfltlSHtT^lSaft*^ XtflSf©¥ffl»18-lli:*© 

tiS^20A, 20Bti^ 1 ©JtS»20-3U:^aLTr-^SP 
20-4^^ LT^ 2 ©ja@g|520-5^«i^Tfe "9 s -#©& 

^ic «t 5 «i^©^spi©^i^»i^# e»fts i 5 1 * o 

[0 0 2 0] 01 tfc'V^Tti^ 1 <DXnt LTMlJ©S 
#2 0 AWffl^nfc&^lltl 1 8 JcEA£ft 
fefi«J©ttll%^LTV^. fefJ©S#2 0 A©J±A« 

««s©Tawi8-i©fe*ii:«»©isa8Ko-53^jait 

5St?ff^ ^©ftB&Z 0 AttJfcfflSf 1 8fr6^ 

[0021] &mz&2o MDikztmmyyvy 

fOU^y t o TfeiJ©K# 2 0 B ti0 1 ©fe 
iK©^f)^l^L, MiJ©S#2 0 Bft^l 1 8© 

[0 0 2 2] M0S#2 0 A©EA-ffi*StJ ! i:ti« 
ttt*felllK*2 0 B©EA-K£t±^[H]li i 9M?n 
5o gp^ N 8KWr*S*©S^20A. 20B©E 

AtfSsstaiagiiDigsn*. **m 1 8©rt»a» 

S#©-|H©EA©^T*{i^l©^ft*^^T'fe 0 > M 
a©K^KJi*<fiV'»AftV'»»titffeS^ *»)jgUWft 

l©»c^tS^H^l»^#5«:i:^T'ts M 

a©SV>igJg%*ST*tS%S^*5. EP"5^ 03(±$i 
JSfc * 0»6nfe*«W)9y ^©»»©»fBiWWWf Jl 
^felt5®gB©l^^l*^ffiS^ft^^l©»^ 
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(n) tt«ft©EEX*lRl*^9lf i ©J:3ft-SO 
#T&SJf£©i^lfl8*jSLTfc!\ c©«£ttfc© 

tfftfrSo <:©J;9^^I©^-^»l^^ 7-y7 

59M45©R DiP^x^y yy^y *l©*£-*«iB 
#u&, ttR©l*8ffiT©a(Hfcft*tf£©58BK:fc^ 10 
T ttJ£#ft 1*3 ©RMtfflfil ?n*fe©e:©«t94 P^M£ 

[0 0 2 3] mm 1 (CfcV^T, 8&©±T£GJ©$'7 
b\CWXtfflt&£* ££©&£20A, 20Bfr£ft*fl 
tt±Tfc*»»tf£ftT^S. HUctt^OA, 20B© 
*f©T/}lC& 9-O©S*20A' . 20B' ©ttfl^StlTV 
535C<gBftg»©Xft»^±T»lfiJfc:E«?nT^S. 
-77 b©SKliinX^aPI%iioTlty«fc 5^5/7 

•e^ffl^^if©^©^w^t$nTv^ 0 %k 
a©s*j*ttH i ttt^*nftv*e©x^y*ta« 20 

±9t4oT^i. EP^s «*3©ilPX©©^20A. 20B 
fc£5£EA*S£ DH 1 8©jtaI*fTofe& 
fefeOX* y * t*»J*K&*;l/^tt^lW©lc^ffl a © 
J:3t±*|q|K:'>7h*tu H28i©S:£20A\ 20B' 
tffctflSfl 8£»£Li65>tU S&20A' , 20B'«:35 
ClfBfl 8©figB2P£EA-£Li&5>ft, If 2 SB© 

K. t>tc o T fx 9 C k t <fc 0 fcS©*Hflffc*t LT feHl^ 30 

[0 0 2 4] 04© (0 ~ CO 14 C ©BEWAIL? 

* *a©s^*§!tJR a ^nt ca £#«£it4* s fe«> 

©^©»JD*Jfi*t!M3l/tv*. 04© (0 (±01 

tf 1 8 a***. ^«±§y 1 2 a tx§y 1 4 A tfrt 

±11 2A14HM1 8A©¥ffl»fciBbTIHflW 
12A-l££LTfcD, ^©JEAtiD^Wl 8A©¥ 

[0 0 2 5] 04© (0) \mBVgffi<Dmtl 8B%^ 
LTfcD, Uttl 8Bt±±Sl 2 B^TSl 4 B£©H 
fc*7 77'SnS. ±§« 1 2 B&Htf 1 8 B©HUffifc 
ELTIS£bg|5l2B-lfctl/t*5<X SftOEAfc^Ot 
©HiMMft&IHlflftTO 1 8 B©-{flJffi£JM£ft 

So 

[0 0 2 6] 04© (A) tt6&$*fiB©X#Wl 8C 
fcwLTfetK &1&412C, 12C. 14C^6*«=oSiJfc 

stu ^Iij§yi2c, 12c, HC©rt®fc[Hifli2c-i, 12c- 

1. i4C-i*WJSStu ^©SAk:«tDJ:©|Hlflfcfflffi 50 



#Pff12 0 0 1 -3 0 0 6 7 7 
8 

ftl&BihltefkttfiXttfl 8 B©— D&%<D®Mk& 
$*S<li:tfT'§So 

[0 0 2 7] H4©fc)tt3ftfc*fffi©*tfll 1 8D£ 
^LTfcD, ^{±±11 2DfcT3!l 4Dfcfr5fl|jS 
StU ±11 2D©rtffi(C[H]Cil2D-l^ffM$tl, 
©ffiXfc * 0 CODJIiQilCfflfflWftlHJia* 3fc»rffii&#f 

1 8D©±iEfcj&jrr3<:fctfT*#s. 

[0 0 2 8] H5tt**J*©¥fi*Bil2A-l, 12B-1, 12 
C-l, 12D-lK(5f2n*IHflJgtt©*i©^yx-'>g 7 

*Wwtr*«3, n±0j»^ imiHifl*-, umm 

Ci©rH«l***tT*Os J E-©ffl«;©^©£fi(Sfc:«t»3 
Ltt«t»**H*©*iBfe:#** c 

[0 0 2 9] 06Rtf07&404 (D) ©^JfiJfcffiKfe- 
^T{£ffl L 5 SECURE**! Lfc^©«fc D 
1*^LTV>*. K&l 2 0f4ft«S©jlF«3a5l20-lfc^ 
S6rt»l20-llcfctt*58 1 ©t-><»120-2^ % 1 © 
r-/<«120-2 t»R*8» 1 ©i£g»120-3fcs 81 
©4SSWl20-3lcfttt**r-^»12(Mfc, H2©r- 
/<»120-4fcft8*Sg 2 ©&t£g|$120-5 , 8 2 <OtSM 
»120-5t««*«S3©r-^a51ZO-6fc, £I3©t- 
^»120-6fc«tt**8 3 ©J£gaBl20-7^ 8 3 ©&& 
Wl20-7fc£St*Sl8£«120-8i:, *6&a5l2O-8fc&i0! 
L*;l/^©fi7CiS < $ I?® S JM5ih i Tc >0 SI5120-9 

[0 0 3 0] KStm^©^ 1 2 0©J±AB#t^^l2 
0-2J:»)S&ttJl»fBK:WA«tU 8 1 ©r-^gPl20-2 
^/rLT8 1 ©ttS»l20-3tf*tm©rtflli:tt6*3 

c fct*5^rtii©iafla^©«tt©rt©iia(i«HBe 

$tlSo EEXtf* Staff** fcr-^Wl20-4, 120-6 
Rtfi£ia5l20-5 , 120-7t «fc 0 IHt^^W©^l^i)^ 

i^a?n*o jKg»i2o-3. 120-5, m-iimmm 

Kfcv^r*»©ffiBSSl*©afi©#ttifiEE*g»S c 4: 
*^S&©HWttJ»llfflJfflS%S^fet> ©-?£* «: i:^ 
»*U\ tfcs f«B|if©Wl«l«nKWffl*8fe©ltS 
g|?120-3, 120-5, l20-7t±^-©*®tc*-i';l/5r?>y 

*SfiLTfe<©*WlT-feS 0 

ttjaSW^^fa < «»^fcR**S^**ttt«©iiiK 
S^SCi:*WSU\ Xt±, WM-yH»» 

[0 0 3 1] 06T*ttSPg«t@*^*Sr-^a5l2 
0-2, 120-4, 120-6&tfffiSSPl20-3, 120-5, 120-7^^ 

n> h-^UfcLT©^©«a»fi%^<*5<:t^T* 
f> ^Itt^lSfcSCt^T'tSo C©l^cjf|)f»© 

n*^So its»i2o-7©*fttit»&ns«a*i2o-B 
iiit p, nrc sji^sai* «: 1 1 * o c n*BS±* 
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[0 0 3 2] £&©EA**WftLT«>< tafeoaii2o- 

fo©*«*»t*«l&£jtJ8**. BPS* f^f^ft 
&©EAtf&3$SJM±E*!?&&8l5l20-3. 120-5, 12 

tiSo *©fcii>. §^7y*^©l«SJftS©if££ft 
V^T&^fcD SP120-9 JC<tt) *#©£££## frfcfc 
ft> J^Hfltofc^8fc#ScfcffT*HHl©flEAi$ 
©£l)5iif)*££< Lfel^fcfcttSS&OjfcBftllA. 10 

8RtfH9K*V»T, 3 ofct*©±fc:&g!*«ii'f «fc 
»O^FT'*D, #5B8£©3iJi!i:LT©«S (H^tt 

3iH) ©Mn i o*Mi*isifciteTB*«ti8. 
§y 1 1 o(i-o©tij§yii2, liuoflifiEsn, -#©sij 

d> ffi^©fo§yi i tim^mmzimt&rcm 20 

[0 0 3 4] F3 0±JC*5tt3:£§n 1 0©Mtf£ 

E# 3 4 «<E«* tis. toff* i> y# 3 2 tiif t. h yz2 

(-jS*ttLfr&±) fc*t«fc$fc£&3!!l 1 0 

fi^n^Mt^^fij©iJ§yii2, ii4*^«*n (02 

S/»jy^3 2©k o xby32-itf08©T¥ftk:^-f £5 30 
fcjbnffOfcfcttuilSns^ m j 112, 114ti^<yK3 

o±.mmmmzn, mm^ntzmi 1 ot±e 

Xhy32-l^ff#3 4 k©Mfc«««»«tu #£S 
1 1 114li@2© (d) t^tk 

P)li{c£tt£ng| 8 ©T¥#fc*T «fc 9 icfij^m, 114 
©Hlc*ttBl 8 (WlttfcT^t) m^y^ztiZo 

[o o 3 5] 1 1 o©«aiasiqjkitsrr«sift© 
s»cfe^T, bps, »jsaii2. m\azWyy72h 

fcJ&Btl 8©*M8£fa©M^KX*y;*J36A, 36Btf 
SBfi^n^o 09fC^t<t9{Cfeil©X^7*3 6A(± 40 
±T£fafc£®fcgEg£ftfcS£*/J/?'38A-a, 38A-b, 

38A-c (H^"pttS**^^©ffl»tt3-ea&*«< j enJM 
^©ffit©*asft»©sft*^^*^«**s c ttf-p 

§8) cn6Sft*/P^38A-a. 38A-b, 38A-C *± 
T»»Sfc^fcfiW**X*y*#4 0A^ X?y 
*^4 0 AWT©S^;l/^38A-a, 38A-b, 38A-c©± 

T»*fTt»bft*»HM«i4 2Ai:fr6«lj««n*. » 
^*;l/^38A-a, 38A-b, 38A-c©*^ttBr3£*ft©«ft2 

fc, fiflCBft*/!/^ * v * 3 6 A ©Mlfc I4JE AWIP 50 



#M2 0 0 1-3006 7 7 
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fluffs"; 4 khmnt>ti, ffAaatii^'j > 

^4 4 A©£Xh;/44A-mx*y#3 6 AfcfiH&Stl 
5^*;P^38A-a. 38A-b, MA-cfcJOUMteStU 1 
^2ftfc££*;^£El©£fr££k:$i)$tf> *©£ 

11 8©flateS9llfcfi|ltTffiAU Hn?W8LfcJ:3 

ttoiaia^^-rs. 

[0 0 3 6] — o©S^*;V^f38A-atfi»J*nfc*fR 
*©^20Af£ ct -5 ff Atffcfc 5 k * K**;V^38A-att 
X*y##4 0A©gPfiL$T*££faM2BlS*U 
«42Afc«fcoTX*v;&#40A rt©£&*;l/^tt± 

T^fr (ffl*.if±£fi) fc-«'>7hStu trxhy44 
A-it J: 5*©iniJB©S**;l/^38A-c^H 9©£#Ir) 
fcff LtH^n, ^*;l/^38A-ct^5n/c^^20A' 

[ 0 0 3 7 ] El 9 fC&t^TMHy K 3 0 ©tfiltciBS 
$nfcX?-y# 3 6 BOfcfittfettCJHXfcHHI-efc 
0, ±T£fafc£®tefBIISttfc;B;&*;l'^38B-a, 38B 
-b, 38B-cks Z&fc)]/?m-i, 38B-b, 38B-C £±T 

0BrtT'©^*;V^38B-a, 38B-b, 38B-c©#^^ff 

bL&zmmm* 2B tfrzm&znzc ztz, mi 

3 6 B©^KttffiA«HPfflttffi'> 

u y^4 4 Biwftbtu Exmmm'yv y?A 4 b 

©tfXhy44B-mx£y#3 6B£{£$£n5£:£* 
;l/^38B-a, 38B-b,38B-cfcJB*ft£2tU l$£ftfc£ 

sftfc£&*£8!i i ofc^^y^nfeiuwi 8© 
©^Biit^rtifcjgjigsnsiHCitinjfe^ttwiao 

*^4t*. #K»fll4 2Bfc:«fcoTX^yA^ 

4 0 B mZ&*)\'?&±.Tl5fa\C-&3oi/7 hth 

[0 0 3 8] EXm<DMfifcl&KXtcfi<DZ&*)W 

£©£&{iB 1 tKiaLTiiWLfeJ:dtSSt*<m 
1 8tEASn«. fiP^s EI9(c$5^Tti^2lSPg©$E 
ift»^*^«« tltfe 0 x £f J©&£*^'38A-b£{£ 
i**tlfeSafe20AtfffA'>U >^"©^X h y44A-HCcfc t) 
fc5lfi]lc»|(i«nfeS*2 0AH:*lfe©*4S!l 1 0 

ti> * ©EAtf»t>* fcS**;l/^f38A-bk:filWF*nfe 

•&T^iJ©^ 2 3 l©«**;V^8B-btfiW Ztlt£& 
it 2 0 B EAv- U 4 4 B © If X h y44B-HC X <0 
RdQtEfifaKMbStl, S^2 0 Btt«ilfe©&3J 1 

A^tl^o f-LTx il©ct9^S^;V^38A-b, 38B-b 
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(Dttmxim i KmmbxmmbrctmmcmM 
wmnfifaicmzn. #©$©£&©&&* 

[0039] B8&tf i oofcittfSfcfc^m 

#£EA L tzi§£lc&mftZ&f±Af} £ i o r ^ 7 F 3 
*"e©S«LfcipE*p*^fcfe©-pfe»)x m=lx 

[0 0 4 0] Sfc, &&JEAI$©&5!! 1 1 0£«K! 

\cum^>myv y?z 2 ti^tos^ico^T^ 
a©^si%iPBE^iqi (.mm) KmtamG<Dmm 

3 2 t LTA^©fc©£$fflTS*^±&V\, 
[0 0 4 1] C<D%.®<DMMBmiZl3^X&, >b£Z0k, 

20B©^i^[p]i:^i i ommmt^mmnx 

So $oTs B9£^rJ:5t4i!l 1 0©±£teHH 

xhmmmym 1 8 ' ©&§y 1 1 o^sau&tfii! 
&m&utv-$-\ i nc^D^Enbi, b2©<fc?£ 

±T*lSltff5ci:AHT»t«. *fe> &S!©±£©«£M 

&3$H#&S. Sfe* &&*/l/^38A-a. 38A-b, 38A- 
c, 38B-a, 38B-b,38B-c©fciJ>©**7##4QA, 40Bt 

[004 2] 01 o&tfai itt#^i i o*«js-r 
*tJi!ii2, ii4tfe»s}fffl«*i*yx;p, «^7-^ 
^mst*^tTi/^. hps. mmmfc&mmnx 

©^©l*IS»t tt^lOJW*©^ 1 7-U y 
^Bifc*©K^©*7y:/ffifcBl$fci^**atfJ 

t*»UT, ^^i5aaffl©*x^©ffl©d^^ 
@i$8Lt\ ^§y©rt^s^«^, «©B££l8lt* S 

#a*U\ BPS, MSU2. il4©^ffi{ci«W/X;l/ 

H2-1, ii4-itfwni/rfeD, «aftfciiswwt&ft 

X/H12-1, ii4-ifr£rt£»W£© 



(7) ^2 0 0 1 -3 0 0 6 7 7 
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So f/Cs Pi^7-^^tH^S«t 0 yil2-2, 114-2£<fc 
D*M£fts tfyil2-2, 114-2©SSt ItiL-ilflMEjoT 
S©rt®tB»*jiA,^7-^*^tl±itC fctf-PtSJ: 

oickox^Zo z<DMimmz&?x, -m<D^yy 
7©*»&iRit* t 5 1 c fc^-e* s. 

[0 0 4 3] m 1 2&tffi| 1 3tiS^J±Affl©^U v# 
©*f*Wa5*W(lffl©HW*wt. 01 2&tf0i 3 a 

{^©/c^in i o©£{iJ©&&]±Affl©»i±yi>y 

10 2*4 4©#^SftT^StfH9fcJBttT&$!l 1 ©fefflJ 

ttraaiftWiBE^u y»ten§o 1 3 0 im&*y 
v y#mtexm, m&yu 1 3 o±ti4 

»fffi3©£tf©$8#l 3 2*^"9Wt?>nSo 
1 3 2©J^©rtffifr&ttHK©BR**v>felJtf&y 
71 3 4tffr*^ttlcST^<S*n5. &8l#!m 3 
4fc\mB.i/Vy?4 4©*{*^HJ£Stl«. }*E$"J 
y 4 4 fr£ « b°x b y p 7 F44-itf &t>\ £x F y a 
7 F44-l©«£S£*rt/^3 8tf*0Wttt6tU K 
3 8^^20 ifUm tlSo b°7> F y O 7 F 
20 44-ltftt®1-S^ tfXFyP7F44-l©«©^* 

au an 1 o±©^n 1 ot«»snfe*feMi 1 8 
tEEAStu **rtfi 8©wb«nrc*fflt««M^ 
^tf^nSo 

[0 0 4 4] 01 2RUmi 3©jS5^*U7'1 3 4©^ 

fe 1 ?, X^ll 8tJ*tS^2 0©EA^©JS^k:<k 

oXm$ \ 3 2lt±fa2fcMtSo \ 3 2©c© 

«*£*©$ ip^^ 3 2t«Sffflffi'>y 

30 y^4 4*»»tTVfefc-rSfc, Sft2 0©inffi|l|iC>* 

±iRltt"f6*x ®^2 0©JWI»ffl*l©WBi:a*. <: 

ntcj* lts 1 2 1 3 (DnmmmxmEiyv y 

?4 4lt1ffi®l 3 2©J^**»&K-ft5tt0ttW-Sft 
*iS»»*U7l 3 4tc^fi^nT^5o Ifitmi 8tc^ 
tSK42 0©ffiA^©^(Ccfc5^*'J7©^^ 
3 2©«*^fcR«©TlRl*T**. S£ 

^i 3 2©±iftt©a**a!a*'j7i 34©^^ 

©8l»fcJ;0ffl«W*cttfTts ^2 o©inl±W^ 

40 ©■fn«'4Cft^xtt/J>s < *§fcJ6S^2 o©##^ 

[0 0 4 5] 08RtfBI9©gSfc:teffltS&!l 10 
*«US-rS*Ji!ll2, 114©l^tcov^T^-r§i:, ta 

xm&t ixM^t><D*mt LK^ms^Btttftiax 

atiaflj«gs! j t©t.©*^7y^!fcbT*iat*c 
b^L**^s »fi*sbjBttipx©iita 
©wv^otov^riiiaiajajgft^ct©**^! 
. u ^©§y^^7y7fij^^ii^b/c^fi)c^-rs^^ 
50 S5o c©«*^9y^»ja!*#ja!*^4:t*. c© 
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j xmmm-evmwvm&fr & c ©ays * ^ y / 
»ca«>3i*nSo 7-**9j-«#fcA,£*£ 

7- *©$*&*&£}§#, ^leiasosHi: 

/ 7 *77 hSHPTfffi«IWftif©««*fi»Jitri: 

U\, 10 

[0 0 4 6] *KSft*/l/^©^®'>7 h£©SE£<fc 

3 01 4 © <fc 9 KSft*7P^38A, 

ft?ft5ffl©£&£#8t*<J:5{cl/Ct>«fcV\ S&o 
fc n a a fl©PB|^ & fc o T &&a©JMEA^S& 
31£X-& o T t, &£l±Av/ »J > ^©feffiltf fg£ 
bftVi^ttSjg®*'**. 01 4t?ttA, B, C©H 
p n pfI©I^^PX^RV\ *©£&»!M<B<C©1§£ 20 
LT& <9 , £1#S©'>4^ A Sr^T^©^ 

t» b *«t>*mn* c fc&nxts «fc 9 hit* > x£ 
tftcfc^T?**, *fe, £gi©4?&v*Aaay$& 
S^-*T*©^T^^9fe©i:t5o Sfc, 5*© 
ft&A, b, c*S&*;l/^te7;MBtlbfe*^ , Pt)Aa 
©*£!*&£ i:fcofd§£fi 01 4K*t<fc?fcAa 

ffl©*««i 8^^§y i i otciftKSL&ttnff A«ffl© 

^^yT^fcfcttS^fcB^tfc*©**?*! 
XfcttfrtStfctfTt*. 

[ 0 0 4 7 ] 08 RXfm 9 t^tSft*^^©^ 30 

as/7 h s©«it «k o T«£fc©p n pfi©§yp n p£g$ d s 
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